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western  side,  however,  there  prevails  a  tolerably  broad  belt  of 
much  more  fertile  land,  extending  from  the  northern  half  of 
Monmouth  county,  where  it  is  widest,  regularly  diminishing  in 
breadth,  in  a  southwest  direction,  to  Salem.  Its  northwestern 
margin  ranges  parallel  with  the  Delaware  river  and  the  railroad 
from  Bordentown  to  South  Amboy,  keeping  generally  within 
from  three  to  six  miles  of  them.  This  highly  favoured  tract, 
which  is  denominated  the  "  Marl  Region,"  and  which  will  be 
minutely  described  in  the  following  pages,  resembles  the  rest  of 
the  district  very  closely  as  to  its  general  topographical  featuresr 
but  offers  a  striking  contrast  in  point  of  agricultural  productive- 
ness. Its  soil,  which  usually  possesses  a  more  or  less  proportion 
of  the  subjacent  "  marl"  or  green  sand  in  its  composition — 
deriving  hence  its  superiority — belongs  principally  to  the  two 
varieties  denominated  by  farmers  sandy  loam  and  loamy  sand. 

The  northern  half  of  the  State,  or  all  that  portion  of  it  which 
lies  north  of  the  line  connecting  the  Delaware  and  Raritan,  at 
points  respectively  a  little  below  Trenton  and  New  Brunswick, 
exhibits  to  the  eye  of  the  traveller  a  scenery  wholly  different 
from  that  of  the  more  monotonous  tracts  of  the  southern  division 
just  described — possessing  a  surface  at  once  diversified  and 
picturesque.  When  we  view  the  several  districts  included  within 
this  interesting  and  varied  region,  whether  in  reference  to  their 
distinctive  physical  features,  their  particular  mineral  productions 
and  geological  structure,  or  their  characteristic  soils,  we  find  the 
whole  susceptible  of  a  natural  subdivision  into  three  well-marked 
tracts. 

The  first  of  these,  or  that  upon  the  southeast,  comprises  nearly 
one  half  of  the  whole  area  of  the  northern  half  of  the  State, 
which  it  crosses  in  a  northeast  and  southwest  direction,  from  the 
Delaware  river  to  the  New  York  state  line,  having  a  length  of 
about  seventy  miles.  Its  southeastern  limit  is  formed  in  part  by 
the  line  already  mentioned  as  extending  from  Trenton  to  New 
Brunswick,  in  part  by  Staten  Island  Sound,  connecting  the 
Raritan  and  New  York  bays,  and  in  part  by  the  Hudson  river. 

Its  northwestern  edge  coincides  with  the  base  of  the  range  of 
hills  denominated  in  New  York  and  in  this  State,  the  Highlands. 
This  boundary  follows  the  foot  of  the  chain  from  the  New  York 
state  line  in  a  southwest  direction  to  the  Delaware  river,  coin- 
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A  sliglyjji.tsndulating  line,  stretching  from  the  Delaware  river 
a  little  .felow  Trenton  to  the  Raritan  river  at  the  mouth  of 
Lawreaido's  Brook  below  New  Brunswick,  divides  the  State  into 
two  yjEjgfons,  which  are  nearly  equal  as  respects  their  area,  but 
whicrh.{rre  strongly  contrasted  if  we  regard  their  external  physical 
featiifes  and  scenery,  their  geological  structure,  mineral  produc- 
tions, and  prevailing  soils. 

.;*..The  portion  of  the  Slate  lying  south  of  the  Raritan  bay  and 
•least  of  the  tidewater  portion  of  the  Delaware*  and  the  line  above 
Jhiontioned,  is  remarkable  for  its  low,  level,  and  uniform  surface. 
With  the  exception  of  a  few  isolated  hills  of  humble  elevation, 
which  occur  at  distant  points,  chiefly  in  the  northern  part  of  the 
region,  this  extended  plain  seldom  rises  higher  than  about  sixty 
feet  above  the  sea.  It  is  extensively  penetrated,  however,  by 
streams  that  have  a  very  gentle  descent  from  the  summit  level  of 
the  region— one  half  of  them  running  east  and  directly  into  the 
Atlantic,  ocean,  while  the  other  half  pursue  a  westward  course 
and  empty  either  into  the  Delaware  river  or  the  Raritan.  The 
whole  surface  of  this  area  is  extensively  undulated  by  a  system 
of  ravines  of  denudation,  which  furnish  their  drainage  to  the 
numerous  streams  alluded  to.  These,  in  connexion  with  the 
banks  of  the  streams  themselves,  afford  a  ready  access,  to  a 
moderate  depth,  to  the  valuable  mineral  deposits  which  expand 
widely  beneath  the  surface  over  large  tracts  of  this  section  of 
the  Stale. 

Throughout  this  entire  district  the  strata  are  very  nearly  hori- 
zontal, excepting  a  brown  sandstone  and  a  thin  limestone,  both  of 
which  occur  only  in  a  few  localities  of  limited  range ;  the  mineral 
deposits  are  generally  soft  and  uncemented  masses,  consisting  of 
a  series  of  alternating  sands  and  clays.  From  the  evidence 
derived  from  the  organic  remains  imbedded  in  the  strata  of  the 
southern  half  of  the  State,  these  belong,  with  very  few  exceptions, 
to  the  latest  period  of  the  secondary  formations  of  our  continent. 
The  exceptions  referred  to  are  a  few  very  local  and  shallow 
deposits  of  a  still  later  tertiary  date. 

The  soil,  throughout  by  far  the  largest  part  of  this  region,  is 
excessively  sandy,  and  more  than  three-fourths  of  the  surface  is 
covered  by  an  almost  continuous  forest.    Towards  its  north- 

*  The  tide  extcodf  m  hi^h  up  is  Trenton. 


western  side,  however,  there  prevails  a  tolerably  broad  belt  of 
much  more  fertile  land,  extending  from  the  northern  half  of 
Monmouth  county,  where  it  is  widest,  regularly  diminishing  in 
breadth,  in  a  southwest  direction,  to  Salem.  Its  northwestern 
margin  ranges  parallel  with  the  Delaware  river  and  the  railroad 
from  Bordentown  to  South  Amboy,  keeping  generally  within 
from  three  to  six  miles  of  them.  This  highly  favoured  tract, 
which  is  denominated  the  '<  Marl  Region,"  and  which  will  be 
minutely  described  in  the  following  pages,  resembles  the  rest  of 
the  district  very  closely  as  to  its  general  topographical  featuresr 
but  offers  a  striking  contrast  in  point  of  agricultural  productive- 
ness. Its  soil,  which  usually  possesses  a  more  or  less  proportion 
of  the  subjacent  "  marl"  or  green  sand  in  its  composition- 
deriving  hence  its  superiority — belongs  principally  to  the  two 
varieties  denominated  by  farmers  sandy  loam  and  loamy  sand. 

The  northern  half  of  the  State,  or  all  that  portion  of  it  which 
lies  north  of  the  line  connecting  the  Delaware  and  Raritan,  at 
points  respectively  a  little  below  Trenton  and  New  Brunswick, 
exhibits  to  the  eye  of  the  traveller  a  scenery  wholly  different 
from  that  of  the  more  monotonous  tracts  of  the  southern  division 
just  described — possessing  a  surface  at  once  diversified  and 
picturesque.  When  we  view  the  several  districts  included  within 
this  interesting  and  varied  region,  whether  in  reference  to  their 
distinctive  physical  features,  their  particular  mineral  productions 
and  geological  structure,  or  their  characteristic  soils,  we  find  the 
whole  susceptible  of  a  natural  subdivision  into  three  well-marked 
tracts. 

The  first  of  these,  or  that  upon  the  southeast,  comprises  nearly 
one  half  of  the  whole  area  of  the  northern  half  of  the  State, 
which  it  crosses  in  a  northeast  and  southwest  direction,  from  the 
Delaware  river  to  the  New  York  state  line,  having  a  length  of 
about  seventy  miles.  Its  southeastern  limit  is  formed  in  part  by 
the  line  already  mentioned  as  extending  from  Trenton  to  New 
Brunswick,  in  part  by  Staten  Island  Sound,  connecting  the 
Raritan  and  New  York  bays,  and  in  part  by  the  Hudson  river. 

Its  northwestern  edge  coincides  with  the  base  of  the  range  of 
hills  denominated  in  New  York  and  in  this  Stale,  the  Highlands. 
This  boundary  follows  the  foot  of  the  chain  from  the  New  York 
state  line  in  a  southwest  direction  to  the  Delaware  river,  coin- 
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cidiDg  for  several  miles  very  nearly  with  the  course  of  the 
Ramapo  river;  then  pursuing,  in  a  gently  curving  course,  the 
base  of  the  Pompton  Mountain,  the  Trowbridge  Mountain,  Mine 
Mountain,  and  the  Musconetcong  Mountain,  until  it  meets  the 
Delaware  in  the  vicinity  of  Durham. 

The  average  width  of  the  district  between  the  two  limits  here 
traced  is  about  twenty  miles.  Both  as  respects  its  geology  and 
its  topographical  features,  this  is  one  of  the  best  characterized 
belts  of  country  in  the  State.  Most  of  its  surface  is  a  moderately 
undulating  plain,  composed  almost  exclusively  of  a  more  or  less 
argillaceous  red  sandstone.  But  this  plain  is  diversified  by  nume- 
rous abrupt  and  rugged  hills,  and  long  and  narrow  ridges  of  no 
great  elevation,  but  of  very  steep  and  rocky  sides,  consisting  of 
greenstone  irap^  which  impart  to  the  district  much  pleasing 
scenery,  and  lend  to  its  geology  and  mineralogy  some  highly 
curious  and  interesting  peculiarities. 

The  second  division  of  this  part  of  the  State  includes  the  entire 
chain  of  the  Highlands,  bounded  on  the  southeast  by  the  line 
already  traced  along  the  base  of  the  Ramapo,  Pompton,  Trow- 
bridge, and  Mine  Mountains,  Fox  Hill  east  of  German  Valley, 
and  Musconetcong  Mountain,  and  on  the  northwest  by  the  north- 
western base  of  the  ridges  known  as  the  Pochuck  Mountain, 
Pimple  Hill,  Furnace  Mountain,  Jenny  Jump  Mountain,  Scott's 
Mountain,  and  Marble  Mountain  at  the  Delaware. 

The  belt  of  hills  embraced  within  the  limits  here  delineated  is 
widest  towards  New  York,  their  breadth  at  the  state  line  being 
about  twenty-three  miles;  while  a  transverse  section  through 
Scott's  and  Musconetcong  Mountains  near  the  Delaware  will 
not  exceed  nine  miles. 

Though  possessing  only  a  moderate  elevation,  which  rarely 
exceeds  six  hundred  feet,  measured  from  the  adjacent  valleys, 
they  are  distinguished  by  their  mountainous  aspect,  their  sides 
being  usually  very  rugged  and  steep,  their  outlines  boldly  undu- 
lating, and  their  surface  for  the  most  part  clothed  with  forest. 
The  whole  group  consists  of  a  scries  of  parallel  ridges,  composed, 
with  the  exception  of  a  single  range — the  Green  Pond  Mountain — 
of  thickly  bedded  stratified  primary  rocks;  the  prevailing  direc- 
tion, both  of  the  strata  and  the  ridges  which  they  form,  being 
about  northeast  by  north  and  southwest  by  south.  Included 
between  these  ridges  occur  several  long,  narrow,  and  parallel 


valleys,  in  which  the  soil,  difiering  from  that  of  the  hills,  is  fertile 
and  often  highly  culiivated.  The  subjacent  rocks  of  these  valleys 
is  a  blue  limestone  of  the  ancient  secondary  date. 

The  perfect  levelness  of  certain  tracts  forms  a  singular  and 
striking  feature  in  some  of  these  valleys,  and  in  the  parts  of  the 
red  sandstone  region  bordering  the  southeastern  base  of  the 
Highlands.  These  ''  plains"  are  in  some  instances  extensive 
natural  meadows^  which  are  in  many  cases  underlaid  by  beds  of 
feat  Among  them  are  the  Pompton,  Succasunny  and  Morris 
Plains.  The  substratum  of  these  plains  is  commonly  a  deep  de» 
posit  oi  diluvial  graveL 

The  third  and  remaining  district,  into  which  the  northern  half 
of  the  State  naturally  divides  itself,  comprising  a  large  part  of 
the  counties  of  Sussex  and  Warren,  is  embraced  between  the 
northwestern  base  of  the  Highlands,  already  traced,  and  the 
Delaware  river.  A  broad  and  fertile  valley,  occupying  rather 
more  than  three-fourths  of  this  district,  and  bounded  on  the  south- 
east by  the  base  of  the  Highlands,  and  on  the  northwest  by  the 
foot  of  the  Blue  and  Kittatinny  Mountains,  extends  throughout 
its  whole  length,  from  the  New  York  state  line  southwestward 
to  the  Delaware  river. 

The  average  width  of  this  comparatively  level  belt  of  country, 
the  proper  name  of  which  is  the  Kittatinny  Valley^  is  between 
nine  and  ten  miles,  while  its  length,  from  the  New  York  line  to 
the  Delaware,  is  about  forty  miles.  It  is  drained  throughout  two- 
thirds  of  its  entire  length  by  the  Paulinskill,  which  flows  nearly 
centrally  along  it  to  the  Delaware.  The  other  portion  next  New 
York  is  watered  by  the  Wallkill  and  its  sources.  Its  surface  is 
moderately  uneven,  presenting  the  aspect  of  a  gently  rolling 
plain,  intersected  here  and  there  by  abrupt  ravines  and  the 
valleys  of  the  streams.  It  presents  many  knolls  and  low  ridges, 
which  become  more  numerous  and  elevated  as  we  approach  the 
base  of  the  Blue  Mountain. 

Two  varieties  of  rock,  limestone  and  slate^  ranging  in  several 
parallel  belts,  some  of  them  throughout  its  entire  length,  compose 
the  strata  of  this  valley.  The  widest  zones  of  the  limestone  occur 
in  the  southeastern  half  of  the  valley,  while  along  the  north- 
western side  a  broad  belt  of  the  slate  extends  parallel  with  the 
base  of  the  Bltie  Mountain.  It  has  many  tracts  of  highly  fertile 
soil,  especially  where  the  limestone  underlies  the  surface. 
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•  fiordering  this  valley  on  the  northwest  we  have  the  conspi- 
cuous mountain  ridge  known  as  the  Blue  Mountain  or  Kittatinny, 
remarkable  for  the  level  outline  of  its  summit,  the  singular 
straightness  of  its  course,  and  its  superior  elevation,  compared 
with  any  of  the  other  hills  of  the  Stale.  The  width  of  the  moun- 
tain at  its  base  is  from  one  to  three  miles,  varying  at  different 
portions  of  its  length,  but  being  greatest  where  it  traverses  the 
northern  half  of  Sussex  county.  Its  greatest  height  appears  to 
be  at  the  Water  Gap  of  the  Delaware  river,  where  it  has  been 
estimated  at  Fourteen  Hundred  and  Fifty  Feet. 

The  materials  composing  this  mountain  arc  hard  sandstone 
and  conglomerate,  imparting  to  its  steep  and  broken  sides,  and  to 
the  country  immediately  at  its  base,  a  rough  and  stony  soil,  little 
congenial  to  the  wants  of  agriculture.  Along  its  northwestern 
base  and  slope  this  high  ridge  is  almost  every  where  covered 
with  forest;  but  in  some  portions  of  its  length,  especially  that 
part  which  lies  in  Sussex  county  near  the  New  York  line,  large 
tracts  of  fertile  farms  occupy  its  southeastern  flank.  This  feature, 
so  unusual  to  the  Kittatinny  Mountain  throughout  its  course  across 
Pennsylvania  or  New  Jersey,  and  which  seems  confined  to  this 
part  of  Sussex  and  to  the  adjacent  counties  of  New  York,  arises 
from  the  circumstance  that  the  soft  and  tillable  slates  of  the 
southeastern  base  of  the  mountain  rise  to  a  more  than  usual 
height  upon  its  side  in  these  cultivated  sections. 

The  rest  of  the  northern  region  of  the  State  lying  between  the 
northwestern  base  of  the  Blue  Mountain  and  the  Delaware  river, 
is  comprised  in  a  narrow  valley,  the  surface  of  which  slopes 
gently  to  the  northwest  or  towards  the  river.  The  soil  of  this 
confined  belt  of  country  is  various,  partaking  partly  of  the  nature 
of  the  several  underlying  strata,  partly  of  the  materials  which 
have  been  swept  hither  by  floods,  from  the  adjoining  Blue  Moun- 
tain and  from  the  more  elevated  lands  of  Pennsylvania,  lying  to 
the  north  and  northwest.  Immediately  bordering  upon  the  river 
we  find  a  belt  of  highly  fertile  land,  of  diluvial  and  alluvial  origin, 
gazing  upon  which  the  traveller  on  the  summit  of  the  Blue  Moun- 
tain may  regale  his  eye  with  a  series  of  highly  pleasing  pictures, 
embracing  a  long  tract  of  the  richest  farms,  the  meanderings  of 
the  beautiful  Delaware,  and  the  picturesque  and  varied  slopes  of 
the  neighbouring  ridges. 


PART    I. 


GEOLOOT  OF  THE  NORTHERN  DIVISION  OF  THE  STATE,  EMBRACING  THE 
COUNTIES  OF  SUSSEX,  WARREN,  HUNTERDON,  MORRIS,  BRROEN,  PAS- 
SAIC, ESSEX,  SOMERSET,  MERCER,  AND  PART  OF  MIDDLESEX. 


Of  the  Formaiions  embraced  within  the  Northern  Division  of  the 

State. 

The  rocks  which  constitute  the  somewhat  diversified  geology 
of  the  northern  half  of  the  State  are  to  be  classed  in  three  sepa- 
rate groups,  readily  distinguishable  by  their  different  mineralo- 
gical  characters,  the  dates  of  their  formation,  and  the  belts  of 
country  to  which  they  severally  belong. 

Enumerating  them  in  the  order  of  the  period  of  their  produc- 
tion, they  are, 

FirsL  A  group  of  primary  rocks^  confined  to  the  Highlands 
and  the  vicinity  of  Trenton. 

Secondly,    A  group  of  older  secondary  strata,  con6ned  to  the^ 
northwestern  portions  of  Sussex  and  Warren  counties,  from  Ihe^- 
base  of  the  Highlands  to  the  Delaware  river,  and  to  most  of 
the  regular  valleys  between  the  primary  ridges  of  the  Highlands. 

Thirdly.  A  group  of  middle  secondary  strata,  lying  in  the 
broad  belt  of  country  between  the  southeastern  foot  of  the  High- 
lands and  the  boundary  connecting  Trenton  and  New  Brunswick, 
including,  also,  the  red  shale,  red  sandstone,  and  conglomerate 
rocks,  of  the  Green  Pond  Mountain.  With  the  above  third  group 
are  connected  the  trap  rocks,  which  are  confined  almost  exclusively 
to  the  region  of  the  middle  secondary  formation,  just  referred  to. 
We  arrive  at  a  knowledge  of  the  relative  dates  of  these  several 
formations,  from  the  order  in  which  they  severally  overlap  each 
other :  thus,  the  lower  members  of  the  older  secondary  or  Appa- 
lachian series,  especially  the  blue  limestone,  the  second  from  the 
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bottom  of  the  group,  will  be  found  to  encircle  very  extensively 
the  bottom  of  the  hills,  or  spurs  of  the  Highlands,  and  to  repose 
at  a  moderate  inclination  unconformably  upon  the  primary  rocks 
of  which  these  hills  are  composed.  In  like  manner,  both  along 
the  southeastern  foot  of  the  Highlands  and  around  the  Green 
Pond  Mountain,  the  rocks  of  the  middle  secondary  group  are 
seen  to  overlie  these  lower  secondary  or  Appalachian  rocks  with 
an  unconformable  inclination,  which  plainly  establishes  the  sub- 
sequence of  their  date,  by  showing  that  the  others  had  already 
been  uplifted  before  these  overlapping  rocks  were  deposited  upon 
them.  We  behold  the  trap  rocks  resting  in  many  instances  in 
their  turn  upon  the  middle  secondary  strata  of  their  district, 
and  with  such  obvious  appearances  at  the  line  of  contact  of  the 
two  formations  of  a  disruption  and  partial  fusion  of  the  latter,  as 
to  leave  no  doubt  in  the  mind  of  the  observer,  that  the  former 
were  poured  out  through  fissures  in  the  middle  secondary  rocks, 
at  a  period  when  these  had  been  already  deposited,  and  at  least 
partially  solidified. 

The  following  tabular  arrangement  of  the  rocks  and  strata  of 
the  northern  division  of  the  State,  speci6es  the  name  and  nature 
of  the  several  formations,  and  exhibits  the  order  of  their  succes- 
sion from  the  trap,  which  is  the  newest  rock  of  the  region,  to  the 
primary  strata,  which  are  the  oldest. 

The  Geological  Map  will  render  intelligible  the  range  and  ex- 
tent of  each  of  these  formations,  while  the  accompanying  Sec^ion^ 
will  point  out  the  manner  in  which  they  are  severally  related  in 

the  order  of  superposition. 

♦■■'  ■ 

TABLE, 

Showing  the  order  of  succession  of  the  rods  forming  the  northern 

division  ofJVew  Jersey, 

Trap  Rocks. — Generally  coarsely  crystalline;  sometimes  fine- 
grained and  basaltic;  they  rest  unconformably  upon  the 
middle  secondary  strata,  through  which  they  have  been  pro- 
truded.    • 

Middle  Secondary  Rocks. 

1.  Variegated  calcareous  conglomerate.    Generally  a  very 
heterogeneous  rock,  in  which  a  large  proportion  of   the 
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pebbles  are  limestone,  the  cement  consisting  chiefly  of  red 
argillaceous  earth. 
2.  Red  argillaceous  sandstones  and  red  shales.    Towards  the 
lower  part  of  ihe  formation,  contains  numerous  t)eds  of 
coarse  gray  arenaceous  sandstone. 
Lofuxr  Secondary  Rocks. 

1.  A  light  blue  and  gray  fossiliferous  limestone — the  lower 
member  of  formation  VIII.  of  the  Appalachian  series— ex- 
tends between  Carpenter's  Point  and  Wallpack  Bend. 

2.  Red  and  variously  coloured  argillaceous  shales.  Passes 
into  a  heavy  compact  red  sandstone.  Occupies  the  north- 
western base  of  the  Blue  Mountain. 

3.  A  compact,  white  and  gray  sandstone  alternating  with 
massive  layers  of  white  quartzose  conglomerate — the  princi- 
pal rock  <^  the  Blue  Mountain. 

4.  A  dark  argillaceous  shivery  slate,  sometimes  including 
beds  of  roofing  slate.     Kittatinny  Valley. 

5.  Blue  limestone — presenting  great  diversity  of  aspect  and 
composition — southeast  side  of  the  Kittatinny  Valley  and  its 
branches. 

6.  A  white  quartzose  sandstone,  somewhat  coarse  and  friable. 
Occurs  only  in  a  few  isolated  localities. 

Primary  Rocks.  These  are,  almost  exclusively,  of  the  stratified 
class;  consisting  of  gneiss  under  all  its  forms — the  grani- 
ioid  variety  greatly  predominating.  Innumerable  small  veins 
of  felspathic  granite,  sicnite,  &c.  penetrate  the  gneiss. 

In  ofTering  a  systematic  description  of  the  geological  pheno- 
mena of  a  region,  we  have  our  choice  either  to  begin  with  the 
deposits  of  a  recent  date,  referable  to  easily  explained  causes, 
passing  successively  to  those  of  more  remote  eras  and  obscurer 
or^in,  or  to  commence  our  history  with  the  earlier  occurrences 
of  our  globe,  and  trace  them  in  their  natural  order  of  succession. 

As  the  latter  method  seems  the  one  best  adapted  to  our  present 
object,  which  is  not  merely  to  describe  the  characteristic  geolo- 
gical features  of  the  region,  but  to  unfold,  in  correct  chronologi- 
cal order,  the  successive  stages  through  which  it  has  passed  in 
acquiring  its  present  compUcated  structure,  I  shall  adopt  it  in 
th^(e  pages. 
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The  formations  will  therefore  be  treated  in  the  ascending  order, 
as  regards  their  superposition,  or  in  the  order  of  geological  time, 
as  respects  the  date  of  their  production. 

I  shall  commence  with  an  account  of  the  geology  of  the 
Highlands — these  ridges  consisting  of  the  oldest  or  primary  for- 
mations. 


CHAPTER  I. 
Primary  Rocks  of  the  State. — Geology  of  the  Highlands. 

Composition  and  Structure. — The  rocks  which  constitute  the 
chain  of  hills  to  which  we  give  the  general  name  of  the  High- 
lands of  New  Jersey,  are  embraced,  with  a  few  exceptions,  in  the 
group  denominated  by  geologists  the  Gneiss  System,  They  are 
composed  of  the  same  assemblage  of  materials  as  the  ordinary 
varieties  of  granite,  viz.  quartz,  felspar,  mica,  and  hornblende 
(and  sometimes  augite,  magnetic  oxide  of  iron,  garnets,  &c.),  but 
differ  from  the  true  granites  by  possessing  a  stratified  structure. 

Their  strata  are,  however,  very  frequently  penetrated  by  veins 
and  dykes  of  granite,  sienite,  greenstone,  and  other  rocks  of 
unequivocal  igneous  origin,  a  circumstance  naturally  calculated 
to  lead  the  inattentive  observer  to  infer  that  the  granitic  or  unstra- 
tified  primary  rocks  form  an  extensive  portion  of  these  hills. 
This  prevailing  misconception  is  heightened  by  the  granitoid 
character  of  the  gneiss,  which  is  seldom  comparatively  of  the 
schistose  kind,  being  far  more  commonly  a  massive  rock  in  thick 
beds,  containing  relatively  few  divisional  planes.  Its  analogy  to 
common  granite  is  still  further  increased  by  the  relative  defi- 
ciency of  its  mica — the  usual  mixture  being  either  felspar  and 
quartz,  with  a  little  mica,  or  felspar  and  quartz  alone;  or  felspar 
and  quartz  and  an  excess  of  hornblende ;  and,  not  unfrequently, 
felspar,  quartz,  hornblende  and  magnetic  oxide  of  iron,  which  in 
many  places  seems  to  take  the  place  of  the  mica,  giving  to  the 
rock  the  speckled  aspect  of  a  micaceous  gneiss.  Magnetic  oxide 
of  iron  is  in  fact  an  abundant,  we  might  almost  say  a  characteristic 
constituent  in  the  rocks  of  this  region,  for  it  occurs  not  merely  as 
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an  occasional  ingredient  in  the  gneiss,  but  in  great  dykes  or  veins 
penetrating  the  strata.  It  may  be  stated  as  a  general  feature  in 
the  geology  of  this  region,  that  mica,  talc,  chlorite  and  other 
laminated  minerals  of  the  micaceous  order — prominent  ingredients 
in  the  more  schistose  primary  strata — rarely  prevail  to  any  extent 
as  regular  constituents  of  the  gneiss  rocks  of  the  Highlands. 
In  this  respect  this  whole  primary  chain,  viewing  it  from  the 
Delaware  to  the  Hudson,  presents  a  striking  contrast  to  the  other 
zone  of  primary  stratified  rocks,  which  traverses  the  country 
nearer  to  the  seaboard  with  little  interruption  from  New  England 
to  the  Southern  States.  The  gneiss  rocks  of  that  belt  bordering 
Long  Island  Sound,  passing  through  New  York  and  Staten 
Island,  reappearing  at  Trenton,  and  ranging  through  Pennsyl- 
vania and  Maryland,  are  distinguished  for  the  prevalence  of  mica 
and  other  thinly  laminated  minerals,  imparting  to  them  either  the 
schistose  structure  or  the  more  or  less  thinly-bedded  character  of 
ordinary  gneiss. 

A  common  feature  in  the  massive  gneiss  of  the  Highlands  is, 
a  tendency  to  parallelism  in  the  arrangement  of  its  minerals, 
especially  of  the  felspar  and  hornblende.  In  this  case  the  crystals 
are  of  a  flattish  form,  and  are  apt  to  lie  in  thin  and  somewhat 
separate  alternate  layers  in  the  rock.  This  structure  seems  strictly 
in  harmony  with  the  doctrine  which  assumes  that  the  so-called 
primary  stratified  rocks  have  been  once  sedimentary  deposits, 
like  the  secondary  strata,  modified  into  their  present  crystalline 
texture  by  a  heat  approaching  to  a  partial  fusion  of  the  materials. 
The  relative  absence  of  mica  and  of  the  more  thinly  laminated 
or  schistose  character,  so  predominant  in  some  portions  of  our 
southeastern  primary  belt,  has  arisen,  if  this  hypothesis,  usually 
denominated  the  "  metamorphic  theory,"  be  correct,  simply  from 
a  relative  deficiency  in  the  original  deposits  of  those  earthy  mat- 
ters, such  as  clay,  lime,  magnesia,  &c.,  which  are  the  ingredients 
of  mica  and  the  minerals  most  nearly  allied  to  it ;  or,  what  is  the 
same  thing,  from  a  relative  excess  of  silica  and  those  other  earths 
or  oxides  which  are  constituents  of  quartz,  felspar,  and  hornblende. 
The  influence  of  a  difference  of  temperature  in  bringing  about  a 
difference  in  the  mineral  aggregation  of  the  various  earths,  pro- 
miscuously mingled  at  the  period  of  their  deposition,  is  also 
possibly  connected  with  the  marked  •  contrasts  which  we  see 
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prevailing  in  respect  to  their  composition,  between  the  stratified 
prinnary  or  metamorphic  rocks  of  difTerent  belts  of  country. 

Notwithstanding  the  innunnerable  granitic  and  other  yeinsy 
which  occur  with  all  the  phenonnena  of  violent  injection,  pene- 
trating at  small  intervals  every  considerable  tract  of  the  gneiss 
rocks  of  the  Highlands,  these  strata  are  decidedly  less  contorted 
and  folded  together  into  those  minor  flexures  so  usual  among  the 
micaceous  beds  of  this  rock  forming  the  southeastern  belt.  This 
probably  arises  from  the  massive  character  of  its  strata,  and  the 
absence  of  the  more  flexible  mineral,  the  mica. 

The  strata  are  usually  highly  inclined,  their  average  dip 
exceeding  45^  In  many  of  the  principal  mountain  ridges  an 
anticlinal  arrangement  of  the  dip  is  plainly  visible.  In  these 
instances  the  strata  on  one  flank  of  the  mountain,  the  north- 
western, are  inclined  to  the  northwest,  while  on  the  other  they 
dip  to  the  southeast. 

The  common  or  rather  the  almost  universal  direction  or  strike 
of  the  strata,  is  from  the  northeast  by  north  to  the  southwest 
by  south.  They  are  only  occasionally  found  to  depart  from 
this  direction,  which  is  that  of  the  principal  mountain  ridges 
themselves,  and  indeed  of  the  entire  chain  of  the  Highlands,  from 
the  Hudson  to  the  Delaware. 

Geographical  Extent  of  the  Primary  Rocks.^—The  general  limits 
of  the  primary  region  of  the  Highlands  have  already  been  pointed 
out  in  the  introductory  chapter,  when  describing  the  physical 
aspect  of  the  northern  division  of  the  State.  The  southeastern 
boundary  of  this  belt  was  there  traced  as  ranging  along  the  base 
of  the  Ramapo,  Pompton,  Trowbridge,  and  Mine  Mountains; 
thence  along  the  base  of  Fox  Hill  east  of  German  Valley,  and 
the  foot  of  Musconetcong  Mountain  to  the  Delaware :  the  north- 
western limit  was  likewise  stated  to  follow  the  foot  of  the  Pochuck 
Mountain,  Pimple  Hill,  Furnace  Mountain,  Jenny  Jump  Moun- 
tain, Scott*s  Mountain,  and  Marble  Mountain,  at  the  Delaware. 
Between  these  two  sotnewhat  undulating  lines  are  comprised  all 
the  primary  rocks  of  New  Jersey,  if  we  except  the  small  trian- 
gular tract  of  gneiss  which  enters  the  State  at  Trenton,  and 
which  terminates  in  a  point  on  the  Assympink,  about  six  miles 
east  of  that  town. 
It  has  been  already  mentioned,  that  all  the  rocks  included  between 
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the  two  margins  of  the  extensive  belt  above  traced,  do  not  belong 
to  the  primary  class,  but  that  most  of  the  included  valleys  consist 
of  an  ancient  secondary  limestone,  while  the  Green  Pond  Moun- 
tain is  composed,  throughout  its  whole  length,  of  yet  more  recent 
formations  of  the  middle  secondary  date. 

To  convey  a  more  accurate  conception  of  the  areas  occupied 
by  the  several  parallel  but  somewhat  detached  belts  of  primary 
strata,  which  together  constitute  this  broad  chain  of  Highlands, 
we  would  call  attention,  in  the  first  place,  to  the  manner  in  which 
this  whole  range  of  hills  is  subdivided  by  several  long,  narrow 
longitudinal  valleys. 

It  will  be  seen  by  inspecting  the  Geological  Map,  that  these 
divide  the  whole  chain  into  two  continuous  parallel  mountain 
belts,  traversing  nearly  the  entire  breadth  of  the  State,  and  form 
also  several  minor  interrupted  ridges,  skirting  the  former  on  the 
northwest  and  southeast. 

Delineating  severally  the  limits  of  these  primary  ridges,  we 
begin  on  the  southeast  at  Mine  Mountain.  This  first  tract  of  the 
gneiss  rocks  includes  the  whole  of  the  elevated  ground  which 
commences  at  Morristown  with  the  name  of  the  Morris  Moun- 
tain,  and  terminates  under  the  name  of  Mine  Mountain,  in 
the  fork  of  the  north  branch  of  Raritan  river  and  Pepack 
Brook. 

These  primary  strata,  bounded  on  the  northwest  by  the  lime- 
stone and  other  secondary  rocks  of  Mendham  Valley,  have  their 
margin  coincident  very  nearly  with  the  course  of  the  turnpike 
from  Morristown  to  the  village  of  Mendham.  Thence  they  are 
traceable  to  the  south,  following  the  course  of  the  north  branch 
of  the  Raritan  as  far  as  its  junction  with  Mine  Brook :  from  this 
point  they  range  to  the  northeastward,  parallel  with  Mine  Brook 
itself,  as  far  as  Vealtown,  from  which  their  margin  is  a  somewhat 
undulating  line,  by  Mount  Kemble  back  to  Morristown.  Except 
where  the  short  belt  of  limestone  of  the  Mendham  Valley  comes 
in  contact  with  the  gneiss,  its  border,  as  here  traced,  is  every 
where  overlaid  by  the  red  shale  and  sandstone  strata  of  the  middle 
secondary  formation.  The  general  structure  of  the  ridge,  as  re- 
spects the  dip  and  direction  of  the  strata,  is  such  as  strongly  to 
imply  the  presence  of  an  anticlinal  axis  traversing  it  longitudinally 
from  northeast  to  southwest,  to  which,  in  all  probability,  its  rocks 
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owe  their  elevation.  The  next  continuous  zone  of  primary  strata,  is 
one  of  far  more  extensive  area.  It  is  included  between  the  general 
northwest  boundary  of  the  middle  secondary  rocks,  on  the  one 
hand,  and  on  the  other,  the  long  unbroken  valley,  which  com- 
mences at  Clinton,  and  extends  thence  along  the  south  branch 
of  the  Raritan  to  its  source  at  Drakeville,  and  by  Green  Pond, 
Macapin  Pond,  and  Long  Pond  to  Dutch  Hollow,  in  the  State 
of  New  York.  Between  these  limits  its  range  is  uninterrupted 
from  near  Clinton  to  the  State  line,  or  indeed  to  the  Hudson. 
To  trace  this  belt  of  gneiss  rocks  more  exactly,  we  follow  them 
from  the  point  where  the  Ramapo  river  crosses  the  State  line, 
along  the  northwestern  border  of  the  Ramapo  Valley  to  Pompton, 
a  little  north  of  Ryerson's.  Throughout  this  distance  they  are 
overlaid  by  the  middle  secondary,  red  shale,  and  sandstone 
group.  In  the  neighbourhood  of  Ryerson's,  a  calcareous  conglo- 
merate, which  when  present  is  the  uppermost  stratum  of  that 
group,  lies  nearest  to  tiie  gneiss;  the  immediate  boundary  of 
which,  however,  is  very  commonly  concealed  along  the  base  of 
the  hills,  by  a  deep  covering  of  diluvial  gravel.  From  Pompton, 
in  contact  for  a  part  of  the  space  ,with  the  diluvial  matter  which 
composes  the  substratum  of  the  Pompton  Plains,  the  gneiss  rocks 
take  their  course  along  the  foot  of  the  Pompton  Mountain  by  Mont- 
ville  and  Boonton  Falls,  and  thence  along  the  base  of  the  Trow- 
bridge Mountain  to  near  Mendham. 

As  far  as  this  latter  point,  the  overlapping  rocks  are  the  upper 
beds  of  the  middle  secondary  formation.  In  the  Mendham  Valley, 
the  gneiss  comes  in  contact,  for  a  distance  of  a  few  miles,  as  far 
as  Pepack,  with  the  blue  limestone  of  the  Appalachian  or  lower 
secondary  series.  From  Pepack  the  formation  extends  still  to 
the  southwest,  passing  about  a  mile  to  the  north  of  New  German- 
town,  and  thence  in  a  more  westward  direction  to  a  point  nearly 
north  from  Lebanon  and  two  miles  northeast  of  Clinton,  where  it 
meets  the  limestone  of  the  valley  of  the  South  Branch.  Between 
Pepack  and  a  point  nearly  north  from  Lebanon,  the  gneiss  is,  with 
some  few  interruptions,  in  contact  with  the  calcareous  conglo- 
merate, the  uppermost  stratum  of  the  middle  secondary  rocks. 
Sweeping  round  to  the  north,  and  afterwards  to  the  northeast, 
the  margin  of  the  gneiss  thence  pursues  the  southeastern  side  of 
the  valley  of  the  South  Branch,  or  German  Valley,  in  contact 
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with  the  older  secondary  limestone,  as  far  as  a  point  about  two 
miles  south  of  Flanders.  From  hence,  along  the  same  side  of 
the  same  topographical  valley,  it  is  marked  by  the  overlapping 
diluvial  matter  of  the  Succasunny  Plains.  Beyond  the  ter- 
mination of  these  plains,  northeast  of  the  village  of  Succasunny, 
the  primary  rocks,  pursuing  still  the  southeastern  edge  of  the 
same  valley  prolonged,  come  in  contact  with  the  middle  secondary 
strata  of  the  Green  Pond  and  Copperas  Mountain,  as  far  as  the 
Pequannock.  Northeast  of  this  stream,  for  a  range  of  several 
miles,  they  disappear  beneath  the  older  secondary  limestone  of 
tbe  Macapin  Pond.  Beyond  this  limestone  to  the  State  line, 
they  come  again  in  contact  with  the  red  sandstone  beds  of  the 
Copperas  Mountain,  here  called  the  Long  Pond  Mountain.  This 
part  of  the  boundary  is  marked  by  the  southeastern  side  of  the 
valley  of  Belcher's  creek,  nearly  to  Long  Pond. 

Another  axis  or  elevated  belt  of  the  primary  rocks,  still  more 
extensive  than  that  just  described,  as  respects  length,  lies  imme- 
diately to  its  northwest,  separated  only  by  the  long  line  of  valley 
already  traced.  The  southeastern  margin  of  this  latter  tract  of 
the  gneiss  coincides  from  the  State  line  to  the  Pequannock,  in 
some  places  with  the  red  sandstone  strata  of  the  Long  Pond  Moun- 
tain, and  in  some  places  with  the  slate  and  limestone  formations 
of  the  older  secondary  group,  while  in  other  neighbourhoods,  it 
is  separated  from  these  by  a  narrow  strip  of  diluvium,  forming 
the  bed  of  the  intervening  valley.  From  the  Pequannock  south- 
ward to  Flanders,  it  ranges  at  an  average  distance  of  half  a  mile 
from  the  northwestern  base  of  the  Green  Pond  Mountain,  its  imme- 
diate boundary  being  the  diluvium  of  the  Longwood  and  Berk- 
shire Valley  and  their  prolongation. 

Thus  covered,  the  edge  of  the  gneiss  passes  Drakeville  and 
Flanders,  until,  beyond  the  latter  place,  it  encounters  the  older 
secondary  limestone  of  German  Valley.  It  thence  extends  down 
along  the  northwestern  side  of  this  valley  to  its  outlet  north  of 
Clinton,  the  limestone  every  where  forming  the  overlapping  stra- 
tum. From  the  neighbourhood  of  Clinton,  its  course  is  first  nearly 
westward  to  the  vicinity  of  Vansickle's,  and  thence  southwestward, 
following  the  base  of  the  Musconetcong  Mountain  to  the  Dela- 
ware. Between  the  South  Branch,  north  of  Clinton  and  the  head 
of  Milford  creek,  the  gneiss  rocks  dip  beneath  the  ancient  lime- 
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stone ;  but  from  the  latter  point  to  where  they  strike  the  Dela- 
ware, they  are  overlaid,  throughout  the  chief  part  of  their  course, 
by  the  calcareous  conglomerate,  which  caps  the  middle  secondary 
series. 

The  northwestern  margin  of  this  same  chain  of  the  gneiss,  is 
marked  by  the  edge  of  the  Musconetcong  Valley,  and  sometimes 
by  the  border  of  that  stream  itself,  along  the  entire  distance  be- 
tween its  outlet  at  the  Delaware  and  the  head  of  the  valley,  near 
the  old  Andover  Forge,  the  primary  strata  every  where  descend- 
ing beneath  the  older  secondary  limestone.  From  the  old  Ando- 
ver Forge,  it  follows  nearly  the  brink  of  Musconetcong  creek 
by  Stanhope  to  Brookland,  at  the  outlet  of  the  Hopatcong  Pond, 
being  generally,  except  at  Stanhope,  in  contact  with  the  limestone. 
It  there  folds  round  the  base  of  a  hill  west  of  the  Pond,  which  it 
pursues,  passing  a  little  east  of  Columbia  Forge  and  the  villages 
of  Sparta,  Ogdensburg,  Hamburg,  and  Vernon,  to  New  Milford, 
at  the  State  line.  In  all  this  part  of  its  somewhat  undulating 
course,  the  gneiss  dips  beneath  the  overlapping  edge  of  the  older 
secondary  limestone. 

The  mountain  belt  of  which  the  boundary  has  here  been  traced, 
consists  essentially  of  a  single  uninterrupted  belt  of  axes  of 
elevation,  giving  to  it  a  general  anticlinal  structure.  It  receives, 
nevertheless,  several  distinct  appellations,  applied  to  difierent  por- 
tions of  it  Between  the  sources  of  the  Pequannock  and  the  deep 
transverse  gorge  which  almost  intersects  the  chain  at  Drakesville, 
it  takes  the  title  of  the  Hamburg  or  Wallkill  Mountain.  From 
the  cross  valley  above  mentioned  to  that  of  Spruce  Run,  it  bears 
the  name  of  Schooley's  Mountain,  while  between  the  latter  limit 
and  the  Delaware  river,  it  is  called  the  Musconetcong  Mountain. 

To  the  northwest  of  the  great  continuous  belt  of  primary  hills, 
whose  boundaries  have  just  been  traced,  there  rises  a  chain  of 
rather  less  elevated  scattered  ridges,  which  occupy  insulated 
tracts  in  what,  if  we  take  a  comprehensive  view  of  the  topogra- 
phy of  the  region,  ought  to  be  regarded  as  the  southeastern  por- 
tion of  the  Kittatinny  Valley.  These  hills  are  surrounded  on  all 
sides  by  the  older  secondary  limestone  of  that  valley,  through 
which  at  least  some  of  them  seem  to  have  been  protruded  sub- 
sequently to  the  period  of  deposition  of  the  limestone  over  the 
gneiss.    Though  they  do  not  constitute  a  strictly  connected  range 
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of  the  formation,  they  evideDtly  compose,  like  the  chain  to  the 
southeast,  one  general  belt  of  axes  of  elevation,  inasmuch  as  they 
all  lie  within  a  narrow  zone  and  nearly  in  the  prolongation  of 
each  other.  The  limestone  which  encircles  them,  usually  dips 
frma  their  flanks,  apparently  in  consequence  of  an  upheaving  action 
near  a  central  line  traversing  each  hill  longitudinally. 

Proceeding  with  our  detailed  delineation  of  the  boundaries  of 
these  primary  tracts,  we  first  meet,  towards  the  northeast,  the 
Pochuck  Mountain.  This  ridge,  in  which  the  gneiss  has  evidently 
an  anticlinal  arrangement,  though  a  somewhat  irregular  one,  com- 
mences in  New  York,  about  a  mile  northeast  of  the  State  line, 
tnd  terminates  near  the  village  of  Hamburg,  having  a  length  of 
about  eight  miles,  and  a  breadth  ranging  between  one  and  two 
miles. 

At  its  southeastern  base,  the  primary  rocks  disappear  beneath 
the  limestone  of  the  Hamburg,  or  Black  Creek  Valley ;  while 
along  the  northwestern  side  they  are  overlapped  by  the  same 
formation,  a  Uttle  east  of  the  Meadows  of  the  WallkilL  This 
ridge  is  interesting  from  its  having,  towards  its  southwest  termi- 
nation, a  valuable  deposit  of  hroum  hemaiitic  iron  ore^  to  be  here- 
after described. 

The  next  ridge  of  importance  is  Pimple  Hill,  which,  together 
with  a  spur  which  it  throws  off  towards  Sparta,  extends  from 
near  that  place  to  Franklin.  On  the  southeast  flank  of  this 
ridge  of  primary,  is  the  much  celebrated  Sterling  Mine,  consist- 
iog  of  zinc  ore  and  Franklinite. 

From  Sparta  there  extends,  towards  the  southwest,  another 
elongated  narrow  belt  of  the  primary  to  within  a  mile  and  a  half 
of  Andover  village,  while,  about  a  mile  to  the  northwest  of  this 
belt,  which  is  bounded  by  the  limestone  of  a  highly  crystalline 
and  altered  aspect,  there  lies  a  small  oval  hill  of  the  gneiss,  also 
similarly  encompassed.  Next,  in  our  progress  to  the  southwest, 
we  encounter  two  other  low  and  detached  hills  of  the  primary,  both 
of  them  lying  a  little  cast  of  the  turnpike  which  joins  Stanhope 
and  Andover.  Immediately  west  of  this  road,  we  meet  with  a 
larger  tract  of  the  primary,  which  extends  continuously  almost 
to  the  road  which  unites  the  villages  of  Hacketstown  and  Vienna. 
Its  southeastern  boundary  passes  Lockwood  and  the  old  Andover 
Forge,  thence  along  the  western  side  of  the  Hacketstown  Valley 
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to  near  the  road  last  mentioned,  its  northwestern  margin  passing 
by  Alamuche. 

From  tlie  vicinity  of  Hacketstown  to  near  Mount  Bethel  Meet- 
ing-house, there  ranges  another  low  ridge  of  the  gneiss,  having  a 
length  of  about  four  miles  and  an  average  breadth  of  one.  Rest- 
ing upon  the  primary  strata  of  this  tract,  is  a  small  patch  of 
nearly  white  sandstone,  well  adapted  for  purposes  of  architec- 
ture, for  which  it  has  been  occasionally  used.  This  is  one  of  a 
few  isolated  patches  of  the  lowermost  rock  of  the  older  secondary 
or  Appalachian  series,  in  New  Jersey ;  a  formation  displayed  so 
extensively  in  contact  with  the  primary  rocks  of  the  same  general 
chain,  both  in  New  York  and  Pennsylvania.  Another  locality 
of  the  sandstone  is  to  be  found  between  Flanders  and  Succasunny, 
northeast  of  the  former  village ;  and  two  other  exposures,  are  visi- 
ble near  Macapin  Pond,  where  the  rock  is  in  contact  with  the 
overlying  blue  limestone. 

Another  considerable  surface  of  the  gneiss  extends  from  near 
the  village  of  Mansfield  southwestward  to  the  Easton  turnpike, 
a  little  west  of  Bloomsburg ;  bounded  on  the  northwest  by  the 
Pohatcong  stream,  and  on  the  southwest  by  the  valley  of  the 
Musconelcong. 

The  next  important  belt  of  primary  rocks  is  that  of  the  moun- 
tain called  Jenny  Jump.  This  ridge,  extending  from  near  the 
outlet  of  Bear  Brook  at  the  Great  Meadows,  almost  to  the  village 
of  Sarepta,  is  about  seven  and  a  half  miles  long,  by  about  one  in 
mean  breadth. 

Its  rocks  are  every  where  overlapped  around  its  base  by  the 
ancient  secondary  limestone ;  an  interesting  zone  of  which,  in  a 
highly  crystalline  and  altered  condition,  ranges  along  its  south- 
eastern foot  for  nearly  its  whole  length. 

Two  small  patches  of  the  primary  rocks,  which  seem  to  have 
been  exposed  by  denudation  of  the  limestone,  occur  in  the  valley 
of  the  Pequest,  between  that  stream  and  the  foot  of  Jenny  Jump. 

South  of  the  Pequest  rises  the  conspicuous  ridge  of  primary 
rocks,  called  Scott's  Mountain.  Its  length  is  about  twelve  miles, 
while  its  general  breadth  somewhat  exceeds  three.  Encom- 
passed at  its  base  by  the  limestone,  the  southeastern  limit  of  the 
gneiss  ranges  parallel  for  several  miles  with  the  Pohatcong 
stream,  and  afterwards  with  the  Morris  canal;  while,  on  the 
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north,  the  valley  of  the  Pequest  is  the  boundary  as  far  as  Bridge- 
ville.  On  the  northwest,  the  margin  is  pretty  nearly  marked  by 
the  road  uniting  this  place  and  Oxford.  It  extends  thence  through 
the  spot  called  Concord  to  Harmony  Church. 

The  last  belt  of  the  primary  strata  to  be  traced  is  that  of 
Marble  Mountain,  at  the  Delaware :  this  is  also  surrounded  by 
the  limestone,  but  its  western  base  is  almost  washed  by  the  Dela- 
ware river.  It  terminates  towards  the  southwest  near  Phillips- 
burg,  opposite  Easton ;  and  towards  the  northeast  almost  unites 
with  Scott's  Mountain,  near  Harmony  Meeting-house.  Its  length 
is  about  four  miles,  and  its  average  breadth  one  mile. 

Of  the  Igneous  Rocks  and  Metalliferous  Veins  of  the  Highlands. 
—The  metalliferous  veins  of  the  primary  region  of  the  State, 
though  extremely  numerous  and  widely  distributed,  embrace  but 
few  varieties.  As  regards  their  general  structure,  they  are  all, 
in  fact,  very  nearly  alike ;  while  the  only  ores  they  comprehend 
in  large  amount  belong  to  the  two  metals,  iron  and  zinc ;  those 
of  iron  being  by  far  the  most  abundant. 

Structure  of  the  Veins. — In  their  form  they  are  unequivocally 
genuine  lodes  or  veins,  and  often  of  considerable  longitudinal 
extent  coinciding  with  occasional  slight  deviations,  with  the 
direction  of  the  strata  which  include  them.  Their  position  is 
usually  between  walls  of  the  granitoid  gneiss,  to  which  they  are 
parallel,  not  only  in  strike,  but  in  dip.  They  exhibit,  however, 
many  minor  irregularities,  such  as  frequent  changes  in  thickness, 
suddenly  bulging  to  great  width,  and  rapidly  thinning  out  to 
almost  imperceptible  dimensions.  This  observation  is  to  be  re- 
ceived as  applying  with  fullest  force  to  the  whole  body  of  injected 
matter,  regarding  it  as  one  vein,  which  it  truly  is ;  while  the  dis- 
tribution of  the  ore  within  the  vein  is  liable  to  even  greater  irre- 
gularities. Viewing  these  veins  comprehensively,  they  consist 
not  exclusively  of  the  metalliferous  ore,  whatever  it  may  be,  but 
of  the  ore  and  other  minerals,  particularly  hornblende  and  felspar, 
in  one  general  injected  mass.  In  some  instances,  the  ore  consti- 
tutes the  body  of  the  vein,  resting  in  contact  with  the  gneiss  rock 
of  the  walls;  in  others,  it  occupies  only  a  part  of  the  thickness 
of  the  mass,  being  bounded  on  either  one  or  both  of  its  sides  by 
the  non-metalliferous  minerals,  usually  termed  the  gangue ;  while 
in  other  cases  again,  the  vein  of  ore  is  split  by  a  wedge  of  the 
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same  gangue,  which  either  entirely  cuts  it  off  on  one  side,  or 
being  of  limited  length,  soon  permits  the  reunion  of  the  divided 
portions. 

Not  unfrequently  this  gangue  comprises  the  chief  width  of  the 
vein,  and  the  ore  included  in  it  lies  in  detached  elongated  bodies 
of  lenticular  form,  having  their  longer  axes  always  in  the  direc- 
tion of  the  course  of  the  vein.  These  insulated  masses  of  the 
ore,  denominated  pots  or  pools  by  the  miners,  are  sometimes 
more  than  a  hundred  feet  in  length,  their  thickness  varying  in 
certain  large  veins  from  five  to  forty  feet. 

Another  feature,  deranging  occasionally  the  uniformity  of 
these  veins,  presents  itself,  w  hen  detached  portions  or  splinters,  as 
we  may  regard  them,  from  the  adjoining  strata  constituting  tho 
walls,  are  found  lodged  in  the  substance  of  the  lode.  These  and 
other  smaller  wedge-shaped  masses,  interrupting  or  dividing  the 
vein,  are  commonly  entitled  horses  by  the  miners. 

In  addition  to  these  irregularities  in  the  distribution  of  the  oi*e, 
we  sometimes  find  the  entire  vein  cut  through  by  faults  crossing 
it,  commonly  almost  at  right  angles,  and  totally  interrupting  its 
continuity. 

The  several  circumstances  here  spoken  of  in  the  structure  of 
these  metalliferous  veins,  seem  strongly  to  imply  that  they  are  real 
veins  of  injection,  and  not  true  beds,  contemporaneous  with  the 
adjoining  gneiss,  as  some  have  supposed.  A  common  thickness 
of  the  metalliferous  veins  under  description  is  from  six  to  twelve 
feet;  in  their  inclination  or  pitch  they  are  quite  various,  some 
dipping,  with  the  strata  that  enclose  them,  at  as  low  an  angle 
as  50°,  while  many  are  nearly  vertical.  In  the  shallower  exca- 
vations the  workings  are  open  to  the  sky,  and  the  deepest 
shaft  yet  sunk,  that  of  the  Mount  Pleasant  Mine,  near  Dover,  in 
Morris  county,  is  only  about  two  hundred  and  twelve  feet  below 
the  surface. 

Nature  of  the  Ore. — The  ore  belongs  to  the  species  denominated 
by  mineralogists  oxidulated  iron  or  magnetic  iron  ore,  and  is  of 
two  varieties— compact  and  granular.  In  its  purest  form,  this 
mineral  consists  of  two  atomic  proportions  of  the  peroxide  of 
iron,  and  one  of  the  protoxide,  which  is  equivalent  to  nearly 
72  per  cent,  of  the  former,  and  a  little  more  than  28  per  cent  of 
the  latter — yielding  about  72  per  cent  of  metallic  iron.    In  the 
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state  in  which  it  is  more  usually  met  with,  however,  mingled 
with  a  greater  or  less  proportion  of  extraneous  mineral  matter, 
the  amount  of  metallic  iron  contained  ranges  between  60  and 
72  per  cent  It  is  magnetic,  being  endowed  with  the  property  of 
attracting  soft  iron,  and  affecting  the  magnet.  Masses  of  it  are 
frequently  met  with  possessing  a  distinct  magnetic  polarity,  the 
opposite  ends  manifesting  a  repulsive  action  upon  the  corre- 
sponding ends  of  the  needle.  Such  specimens  are  termed 
loadstones. 

Though  the  pure  variety  is  often  massive,  and  mingled  with 
but  little  foreign  mineral  matter,  yet  this  is  really  less  productive 
in  the  manufacture  of  iron  than  the  granular  or  imperfectly 
crystalline  kind,  in  which  we  find  a  moderate  proportion  of 
small  crystals  of  hornblende,  felspar,  quartz,  and  other  minerals, 
interspersed  with  the  -ore.  Some  of  the  ore  contains  a  small 
proportion  of  titanium.  The  veins  often  exhibit  a  tendency  to 
cleave  by  numerous  natural  joints,  extending  across  from  one 
wall  towards  the  other;  a  structure  which  suggests  a  strong 
analogy  to  the  horizontal  columnar  arrangement  seen  in  many 
vertical  dykes  of  lava  and  basalt.  This,  if  the  proofs  already 
cited  were  not  enough,  deserves  to  be  regarded  as  an  argument 
in  behalf  of  the  opinion  that  these  veins  of  ore  have  been  injected, 
while  in  a  fused  or  molten  state,  into  the  gneiss,  and  are  not  in 
the  strict  sense  beds  formed  contemporaneously  with  the  surround- 
ing rock. 

This  point,  though  at  first  sight  unimportant,  and  seemingly 
one  of  mere  theory,  is  of  much  practical  moment  to  the  miner, 
since  it  acquaints  him  with  the  nature  of  the  veins  in  which  he  is 
operating. 

Local  Details. — In  offering  a  detailed  description  of  the  veins 
of  magnetic  iron  ore  as  far  as  they  have  been  developed,  we 
shall  begin,  for  the  sake  of  convenience,  with  those  lying  towards 
the  northeast.  Theiirst  which  claim  our  attention  are  those  of 
Pompton  township,  in  Bergen  county.  The  principal  veins  of 
this  tract  occur  in  the  continuation  of  the  Sterling  Mountain  of 
New  York.  In  the  ridges  immediately  west  of  the  Ringwood 
Valley  at  least  two  extensive  veins  are  known. 

The  most  southeastern  of  these  has  been  explored  for  much  the 
greatest  distance,  several  mining  excavations  having  been  made 
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in  it,  throughout  a  length  of  nearly  three  miles.  That  to  the 
northwest  is  distant  from  the  former  about  two  hundred  feet, 
and,  where  it  has  been  traced  or  mined,  has  been  found  to  pre- 
serve a  parallel  direction  with  it  The  first  mentioned  of  these 
veins  extends  to  within  a  quarter  of  a  mile  of  the  New  York  line. 
Their  course  is  north  northeast  and  south  southwest  The  rock 
of  this  region,  containing  these  veins,  is  the  ordinary  granitoid 
gneiss,  abounding  in  hornblende,  and  nearly  destitute  of  mica. 
It  has  a  steep  dip  to  the  southeast 

Following  the  most  southeastern  of  these  two  veins,  from  the 
southwest  to  the  northeast,  the  first  considerable  excavation 
which  displays  its  structure  is  an  old  mine,  quarried  open  to  the 
day,  to  the  depth  of  perhaps  forty  feet,  and  for  about  three  hun- 
dred and  fifty  feet  along  the  vein.  The  pitch  of  the  vein  at  this 
point  is  nearly  vertical.  Its  general  regularity  is  somewhat 
disturbed  by  trivial  slides  and  sudden  changes  of  dip.  Large 
wedge-shaped  masses  of  the  gneiss  rock  of  the  walls  intrude 
themselves  into  the  middle  of  the  ore,  subdividing  the  veins  into 
two  or  more  branches,  which  send  ofi*  parallel  filaments,  that 
either  dwindle  out  entirely  in  the  rock,  or  reunite  with  the  main 
body  of  the  vein. 

The  mean  thickness  of  the  ore  in  this  mine  is  about  ten  or 
twelve  feet,  exclusive  of  these  interposed  masses  of  rock.  Though 
not  at  present  used,  the  ore  is  stated  to  be  of  average  purity. 

About  one  hundred  feet  to  the  northeast  of  this  is  the  mine 
known  as  the  Blue  Mine,  from  the  bluish  hue  of  the  ore.  The 
excavation  from  which  the  ore  has  been  removed,  is  about  one 
hundred  feet  in  length  by  fifty  feet  in  depth,  while  the  width  of 
the  vein  varies  from  six  to  fifteen  feet 

At  this  place  also  the  vein  is  divided  in  the  middle  of  the  ore 
by  a  vertical  wedge  of  rock,  which  increases  from  one  to  five 
feet  in  thickness,  and  consists  on  the  one  side  of  red  felspar,  like 
the  adjacent  wall  of  the  vein,  and  on  the  other  of  compact  green 
sahliie.  In  this  part  of  the  vein  are  several  oblique  dislocations 
or  slides,  always  declining  to  the  southeast 

Within  less  than  half  a  mile  to  the  northeast  of  this  last  open- 
ing there  is  another  point  where  excavations  have  been  made, 
called  the  Mule  Mine.  The  principal  vein  of  ore  here  is  seven 
or  eight  feet  thick,  swelling  out  at  some  spots  to  twenty  feet 
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Formerly  it  was  extensively  wrought,  open  to  the  sky,  to  a  depth 
of  seventy  feet,  and  length  of  one  hundred  yards.  Within  only  a 
few  paces  to  the  southeast  of  this  opening,  which  is  called  the 
Blue  Hole,  is  another  in  a  more  circumscribed  vein,  of  a  len- 
ticular form,  called  the  Muie  Ore.  This  shorter  vein  is  divided 
through  its  middle  by  a  wedge  or  horse,  consisting  principally 
of  massive  crystallized  hornblende. 

Exclusive  of  this  intruded  mass,  the  vein,  at  its  widest  place, 
Inhere  it  is  at  present  worked,  is  twenty-five  feet  in  thickness. 
At  a  somewhat  greater  distance,  on  the  opposite  or  northwest 
aide  of  the  principal  vein,  occur  three  or  more  similar  detached 
mall  veins,  or,  as  we  ought,  perhaps,  more  properly  to  say,  lenti- 
cular portions  of  the  general  vein.  One  of  these  pots  or  pools 
of  ore,  denominated  the  Henion  Mine,  is  about  fifty  feet  in  length 
by  ten  feet  in  thickness.  It  has  been  wrought  to  a  considerable 
extent,  yielding  an  ore  of  excellent  quality. 

The  ore  of  this  and  some  of  the  other  small  subordinate  veins 
possesses  the  magnetic  character  in  a  distinguishing  degree. 

The  whole  of  the  ore  of  this  immediate  vicinity  of  the  Mule 
Mine  is  stated  to  make  a  good  iron,  which  is  apt,  however,  to  be 
red  shorty  or  brittle,  at  a  red  heat. 

The  pitch  of  the  principal  vein  of  ore  of  the  Mule  Mine  is 
parallel  to  the  dip  of  the  adjoining  gneiss  rock,  which  is  to  the 
southeast  at  an  angle  of  about  60^ 

Northwest  of  these  several  workings  of  the  Mule  Mine,  and 
higher  up  the  hill,  we  me^t  with  another  set  of  short,  lenticular 
outbursts  of  the  ore,  wrought  by  the  name  of  the  Cannon  Mine. 

The  greatest  width  of  the  ore  in  the  main  excavation  here  is 
forty  feet,  caused,  however,  by  the  coalescing  at  this  point  of  two 
adjoining  masses,  which  are  elsewhere  separated  by  wedges  or 
horses  of  the  gneiss  rock.  The  largest  of  these  divisions  of  the 
vein  is  fifteen  feet  across.  Another  somewhat  oval  mass,  lying 
almost  in  the  prolongation  of  the  one  here  mentioned,  and  only 
separated  from  it  by  an  intervening  wall  of  gneiss  a  few  feet 
thick,  has  furnished  at  its  widest  part  a  nearly  solid  body  of  ore, 
thirty  feet  in  thickness. 

These  ores  smelt  with  facility,  but  produce  a  highly  brittle,  or 
cold  shorty  iron. 

Beyond  these  excavations,  to  the  northeast,  succeeds  the 
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Peter's  Mine,  formerly  worked,  partly  in  a  shaft,  partly  in  a 
quarry  open  to  the  sky. 

At  this  place  the  dip,  both  of  the  vein  and  the  primary  strata 
bounding  it,  is  at  an  angle  of  about  60°  to  the  southeast  The 
rock  above  the  ore  is  a  mixture  of  felspar  and  mica  in  a  state  of 
disintegration ;  in  other  places  it  consists  of  a  fine  pinkish  felspar 
rock  in  the  same  rotten  condition.  The  form  of  the  vein  at  the 
place  where  it  has  been  worked,  is  that  of  a  narrow  wall  of  ore, 
six  feet  in  thickness,  which  presently  swells  into  a  huge  mass  of 
an  oval  form,  fifty  feet  in  diameter.  This  pool  of  ore  has  been 
wrought  beneath  the  open  air  to  a  depth  of  about  seventy  feet, 
the  water  being  drained  off  by  an  adit  cut  through  the  adjoining 
wall  of  gneiss. 

This  ore  is  said  to  yield  an  iron  which  is  brittle  at  a  red  heat, 
or  red  short. 

The  Spanish  Hope  and  Good  Hope  mines  form  the  next  group 
of  openings  as  wc  proceed  to  the  northeast  They  occupy  the 
southwestern  extremity  of  a  spur  of  the  main  mountain,  and  occur 
at  a  distance  of  not  more  than  one-third  of  a  mile  from  the  New 
York  state  line. 

The  hill  in  which  these  mines  lie  is  very  rugged,  and  the  ordi- 
nary gneiss  rock  composing  it  much  disturbed,  connected  with  a 
considerable  degree  of  irregularity  in  the  metalliferous  veins. 
The  general  width  of  the  main  body  of  ore  is  about  eight  feet, 
dipping  with  the  strata  to  the  southeast  at  an  average  inclination 
of  70°.  The  most  northwestern  of  these  openings,  called  the 
Good  Hope  Mine,  exhibits  the  vein  in  considerable  regularity, 
dipping  at  an  angle  of  about  80°  to  the  southeast,  and  having 
a  pretty  uniform  width  of  nearly  twelve  feet  These  mines  were 
somewhat  extensively  worked  by  an  English  company  before  the 
revolutionary  war :  the  Good  Hope  Mine  now  showing  a  large 
excavation,  sixty  feet  in  depth.  The  ore  proved  of  superior  qua- 
lity, which  led,  about  twenty  years  ago,  to  a  resumption  of  mining 
operations,  which  have  been  since  abandoned. 

In  the  same  prolongation,  towards  the  north-northeast,  we 
find  a  continuation  of  this  series  of  mines  for  several  miles  into 
the  State  of  New  York,  but  whether  these  occur  upon  the  same 
hne  of  veins,  seems  to  be  not  quite  established. 

Reviewing  in  their  general  connexion  the  whole  line  of  veins 
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of  iron  ore  here  described,  we  are  forcibly  impressed  with  the 
belief,  that  while  they  are  of  a  moderate  length,  taken  individually, 
they  are  to  be  regarded  as  constituting  but  one  long  and  exten- 
sive belt  of  closely  connected  metalliferous  injections,  contempo- 
raneously produced. 

It  appears  from  what  has  been  detailed,  that  the  ore  in  its 
course  to  the  north  grows  more  uniform  and  undisturbed.  The 
general  quality  of  the  ore  along  much  of  the  line  here  traced  is 
excellent,  answering  well  for  the  bloomery  or  the  furnace.  Much 
of  it  is  coarsely  granular,  which  is  a  good  feature ;  a  portion,  how- 
ever, is  too  compact — being  somewhat  refractory  and  red  short- 
especially  a  particular  band  or  subdivision  of  the  vein. 

Near  the  openings  first  mentioned,  the  second  or  northwestern 
vein  has  been  penetrated  throughout  a  length  of  about  one  hun- 
dred feet,  and  to  a  depth  not  exceeding  thirty.  Its  ore  makes  an 
iron  highly  cold  short,  a  circumstance  which  has  caused  the  vein 
to  be  less  explored  than  the  other,  though  it  is  probable  that  it 
ranges  over  a  considerable  distance.  Its  position  is  parallel  to 
the  first.  The  dip  is  to. the  southeast,  and  its  width  about  ten 
feet.  The  ore  in  these  veins  is  highly  magnetic,  some  of  it  pos- 
sessing magnetic  polarity.  It  is  a  coincidence  which  deserves 
at  least  to  be  alluded  to,  that  in  another  even  richer  locality  of 
magnetic  iron  ore,  namely,  that  of  Mount  Pleasant  and  Succa- 
sunny,  in  Morris  county,  there  exist  two  extensive  veins  or  series 
of  veins,  the  predominant  character  of  the  western  vein  in  that 
neighbourhood  being  just  as  at  Ringwood,  that  of  producing  a 
cold  short  iron. 

About  midway  between  Ringwood  and  Pompton,  or  six  miles 
from  each  place,  a  vein  occurs  in  a  similar  position  to  the  above, 
on  the  west  side  of  the  Ringwood  Valley,  having  exactly  the 
same  bearing,  namely,  north-northeast. 

Westward  of  the  iron  range  here  laid  down,  there  would  appear 
to  occur  between  this  and  the  vein  of  Franklinite  and  zinc  of  the 
valley  beyond  the  Wallkill  Mountain,  more  than  one  considera- 
ble and  valuable  vein  of  magnetic  ore.  We  may  mention  the 
veins  of  Charlottesburg  and  those  of  the  Wallkill  Mountain,  four 
miles  east  of  Franklin  Furnace,  as  examples. 

The  next  district  in  the  primary  region,  remarkable  for  an 
abundance  of  magnetic  iron  ore,  is  a  range  of  country  extending 
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between  the  Pequannock  and  Succasunny,  running  from  the 
northeast  to  the  southwest,  parallel  with  the  Copperas  Mountain, 
at  a  distance  from  it  of  between  two  and  three  miles.  The  rock 
of  this  region  is  the  usual  granitoid  gneiss,  consisting  principally 
of  felspar  and  hornblende.  The  strike  of  the  strata  here,  as  almost 
every  where  else,  is  to  the  south-southwest,  the  usual  directicm 
of  the  dip  being  towards  the  south-southeast,  and  at  high  angles, 
commonly  exceeding  60*^. 

A  series  of  parallel  veins,  or  more  properly  speaking,  of  paral- 
lel belts  of  closely  contiguous  veins,  consisting  of  very  excellent 
magnetic  iron  ore,  imparts  especial  interest  to  this  range. 

I  shall  allude  more  particularly  to  three  of  these  belts  of  ore, 
conspicuous  for  their  length  and  well-developed  features.  Though 
the  excavations  yet  made  are  not  sufficiently  numerous  to  esta- 
blish satisfactorily  either  the  independence  or  the  strict  continuity 
of  the  several  portions  of  a  vein  or  veins  occupying  the  same 
line  of  bearing,  yet  the  indications  are,  that  the  individual  veins 
are  of  considerable  length,  say  several  furlongs,  but  by  no  means 
prolonged  over  the  whole  district. 

I  incline  to  view  each  supposed  long  vein  as  made  up  in  fact 
of  a  string  of  several  veins  very  nearly  in  a  line,  one  commencing 
either  at  or  a  little  before  the  termination  of  another. 

As  the  question  of  their  strict  continuity  is  one  of  little  practical 
importance,  we  may  venture,  for  the  sake  of  present  convenience, 
to  designate  them  as  three  great  veins,  inasmuch  as  they  lie  in 
three  separate  parallel  zones.  From  a  little  to  the  northeast  of 
Hibernia,  where  the  larger  exposures  of  the  ore  commence,  to  a 
point  at  some  distance  southwest  of  Succasunny,  where  they  at 
present  cease,  the  space  over  which  these  belts  of  the  magnetic 
ore  have  been  worked,  is  upwards  of  ten  miles. 

The  inclination  and  strike  of  the  several  veins  coincide,  when- 
ever they  are  at  all  regular,  with  that  of  the  enclosing  strata  of 
gneiss.  Their  direction  is  from  north-northeast  to  south-south- 
west 

Commencing  with  the  southeasternmost  line  of  ore  at  present 
developed,  we  find  upon  it  the  two  mines,  entitled  Muir's  Mine, 
and  Sweed's  Mine.  The  next  parallel  belt  towards  the  northwest 
embraces  the  Hibernia  Mine,  Jackson's  Mine,  and  Dickerson's 
Mine,  near  Succasunny.    The  third  range  includes  the  Denmark 


Mine,  "where  do  large  vein  of  pure  ore  has  yet  been  discovered ; 
the  Mount  Hope  Blue  Mine^  Mount  Hope  Mine,  Teabo  Mine, 
Mount  Pleasant  Mine,  Harvey's  Mine,  Sterling  Mine,  and  Bur- 
well  Mine.  These  several  mines  are  here  designated  in  the 
order  in  which  they  occur,  passing  from  northeast  to  southwest. 
It  is  not  intended  to  convey  the  impression  that  the  above  classi- 
fication into  three  belts  of  veins  is  regarded  as  positively  accu- 
rate, for  the  distances  between  the  excavations,  especially  along 
the  two  first  ranges,  are  so  very  considerable,  as  to  suggest  a  rea- 
sonable doubt  whether  we  might  not  refer  them  to  a  greater 
number  of  parallel  belts. 

Describing  the  mines  in  the  order  above  given,  we  find  the  most 
northeastern  of  the  southeastern  range,  to  be  the  excavation  called 
Muir's  Mine.  This  is  about  a  mile  and  a  half  to  the  northwest 
of  Rockaway.  The  vein  at  the  surface  of  the  ground,  where  it 
is  occasionally  exposed,  is  six  inches  thick,  widening  as  it  de- 
scends, and  becoming  two  and  a  half  feet  thick  at  the  depth  of 
thirty  feet.  The  adjoining  rock  is  a  compact  gneiss,  dipping 
parallel  with  the  vein,  which  inclines  at  an  angle  of  45^  or  50^ 
to  the  southeast. 

At  a  considerable  distance  to  the  southwest  of  the  above  is 
Sweed's  Mine,  situated  about  midway  between  Rockaway  and 
Dover.  Here  the  general  features  are  the  same,  the  dip  being 
50°  to  the  southeast. 

The  thickness  of  the  vein  of  solid  ore  varies  from  five  to  twelve 
feet.  Next  to  the  hanging  or  overlying  wall,  there  is  usually  a 
band,  of  about  three  feet  in  thickness,  of  excellent  compact  ore ; 
beneath  this  succeeds  four  feet  of  spar,  consisting  largely  of 
vitreous  felspar,  and  under  this  again  occurs  a  very  poor  ore, 
mingled  largely  with  the  extraneous  mineral  matter  of  the  foot- 
wall  or  floor,  from  which  the  vein  is  not  clearly  separable.  The 
separation  between  the  vein  and  the  hanging  wall,  on  the  con- 
trary, is  well  defined.  The  upper  division  of  the  vein  is  soft  and 
of  a  granular  structure,  and  yields  a  good  iron.  The  impurer 
portion  next  the  foot-wall  aflfords,  on  the  contrary,  an  iron  cha- 
racterized as  red  shcrL  It  is  worthy  of  remark,  that  the  adven- 
titious matter  in  the  red  short  ore,  is  not  different  from  that  in  the 
ore  of  standard  goodness.  The  ore  in  the  vein  is  thrown  into 
lome  irregularity  by  wedges  or  horses  of  a  species  of  rock, 
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composed  apparently  of  the  injected  gangue  of  the  ore»  consulting 
of  hornblende  or  blackjack  and  mica,  with  a  variable  proportion 
of  ore  in  an  irregular  crystalline  or  granular  form.  The  mine  is 
drained  by  an  adit  which  passes  out  through  the  side  of  the  hill 
next  the  east 

Upon  the  second  or  middle  range  of  mines,  the  most  north- 
eastern excavation  is  the  Hibemia  Mine,  The  situation  of  this 
mine,  which  is  upon  the  top  of  an  elevated  hill,  adjacent  to  the 
Hibemia  Forge,  renders  it  somewhat  difficult  of  access.  The 
ore  here  also  sometimes  shows  itself  upon  the  surface,  though  it 
more  frequently  requires  an  excavation  of  moderate  depth  before 
it  can  be  reached. 

The  dimensions  of  the  vein  are  quite  variable,  though  its 
average  thickness  is  perhaps  about  eight  or  nine  feet  The  ore, 
containing  much  foreign  mineral  matter,  and  being  at  the  same 
time  highly  magnetic,  affords  an  opportunity  for  using  the  mag- 
netic separating  machine,  by  which  it  is  economically  freed  from 
its  impurities. 

About  half  a  mile  to  the  west  of  Dover  is  Jackson's  Mine, 
yielding  an  ore  similar  to  the  last  This  is  inferred,  by  its 
position,  to  lie  upon  the  same  vein  or  string  of  veins. 

The  vein  is  here  seven  feet  in  width.  There  is  a  shaft  leading 
down  to  the  ore  forty  feet  deep.  The  excavation  is  about  two 
hundred  feet  in  length. 

The  next,  and  by  far  the  largest  vein  of  the  range,  is  half  a 
mile  further  towards  the  southwest,  at  General  Dickerson's,  near 
Succasunny.  Here  the  enclosing  rock  is  a  variety  of  gneiss, 
composed  chiefly  of  quartz  and  felspar,  with  occasionally  a  little 
mica  and  oxidulated  or  magnetic  iron  ore,  disseminated  through 
it.  The  dip  is  about  60^  to  the  southeast  The  mine  has  been 
wrought  to  a  depth  of  about  eighty  feet  In  the  horizontal  drift, 
along  which  the  vein  has  been  chiefly  worked,  the  quantity 
removed  has  been  very  great  Here  the  average  thickness  may 
be  stated  at  about  twelve  feet,  though  near  the  entrance  of  the 
mine,  in  consequence  of  an  irregularity,  the  mass  of  ore  seems  to 
have  been  at  least  thirty  feet  across.  This  being  in  a  disturbed 
portion  of  the  vein,  the  presumption  is,  that  it  does  not  continue 
far  of  this  dimension. 

The  general  structure  of  this  ore  is  highly  granular,  showing  a 
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frequent  approach  to  the  octohedron,  the  regular  crystalline  form 
of  this  species  of  iron  ore.  It  is  also  sometimes  of  the  compact 
variety.  It  is  considered  equal  to  any  in  the  State  for  the  quality 
of  the  iron  which  it  produces.  The  same  vein  is  said  to  have 
been  opened  still  further  to  the  southwest,  but  the  remotest  point 
io  that  direction  to  which  it  may  be  traced  has  not  been  ascer- 
tained. 

Three  varieties  of  the  ore  occur  at  the  Succasunny  Mine — a 
blue  ore,  a  reddish  ore,  and  a  sparry  ore.  The  first  lies  next  to 
the  foot-wall,  the  red  ore  occurring  adjacent  to  the  hanging 
wall,  while  the  sparry  ore  runs  generally  in  separate  vems 
between  the  rest  of  the  vein  and  the  hanging  wall.  One  vein  of 
this  variety,  measuring  twenty-two  inches  in  thickness,  is  divided 
from  the  other  part  of  the  ore  by  only  about  three  or  four  inches 
of  rocky  matter. 

The  price  of  the  blue  and  red  ores  at  the  mine  is  $3.50  per  ton ; 
that  of  the  sparry  ore,  somewhat  less  rich  in  iron,  is  $2.50.  The 
mine  is  not  very  actively  worked;  about  fifteen  hundred  tons 
per  annum  having  been  mined  during  the  last  five  years. 

Entering  in  the  next  place  upon  the  third  or  northwestern 
belt  of  veins,  we  commence,  towards  the  northeast,  with  the 
unimportant  excavations  near  the  old  Denmark  Forge,  which 
are  to  be  regarded  as  openings  in  search  of  ore  rather  than  a 
regular  mine.  The  first  mine  of  consequence  in  this  series  is  the 
Mount  Hope  Blue  MinCf  now  no  longer  wrought,  occurring  at  a 
distance  of  nearly  four  miles  to  the  southwest  of  the  Denmark 
openings.  The  vein  seems  to  average  from  twelve  to  fourteen 
feet  in  thickness.  At  the  surface  of  the  ground  the  vein  was 
firom  eighteen  to  twenty  feet  thick.  It  has  been  worked  to  a 
depth  of  one  hundred  feet,  being,  at  the  deeper  portions,  as  much 
as  twenty-four  feet  in  thickness. 

The  excavations  consist  of  a  series  of  inclined  galleries,  at  a 
slope  of  about  25°,  in  descending  zigzag  arrangement.  The  ore 
has  been  removed  throughout  a  length  of  several  hundred  feet. 
The  mine  has  been  abandoned  in  consequence  of  the  too  rapid 
accumulation  of  water.  An  adit,  carried  into  the  mine  from  near 
the  base  of  the  hill,  would  seem  to  be  all  that  is  required  to  give 
access  once  more  to  this  large  mass  of  ore. 

The  next  mine,  in  our  progress  to  the  southwest,  is  the 
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Mmnt  Hope  Mine^  about  a  quarter  of  a  mile  from  the  former, 
and  upon  the  same  line  of  metalliferous  injections.  Its  position  is 
upon  the  northeastern  brow  of  a  hill,  about  three  hundred  feet  in 
elevation,  overlooking  the  old  Mount  Hope  Furnace.  The  quality 
of  the  ore  appears  to  be  analogous  to  that  of  the  Mount  Hope 
Blue  Mine.  The  thickness  of  the  vein  varies,  being  only  one  foot 
at  the  south  end  of  the  mine,  and  six  feet  at  the  north  end. 
A  shaft  has  been  sunk  here  between  seventy  and  eighty  feet  in 
depth.    This  mine  is  now  in  operation. 

About  one-fourth  of  a  mile  to  the  southwest  of  the  last  occurs 
the  Teabo  Mine,  on  the  southwestern  declivity  of  the  same  hill. 
Here  the  vein  of  ore  is  almost  ten  feet  in  thickness,  holding  a 
nearly  vertical  position,  its  inclination  being  towards  the  south- 
east. The  walls  are  regular  and  unbroken,  consisting  of  a 
rather  micaceous  gneiss.  This  is  one  of  the  veins  in  which  the 
horizontal  columnar  structure  of  the  ore  is  very  obviously  dis- 
played. A  wedge  of  rock  separates  the  vein  in  one  or  two 
places,  but  only  for  a  short  distance.  The  ore  is  of  excel- 
lent quality,  though  compact,  the  foreign  matter  mingled  with 
the  magnetic  oxide  of  iron  consisting  of  a  green  hornblende  and 
some  quartz.  The  mine  is  about  one  hundred  feet  in  depth,  the 
length  of  the  excavation  exceeding  one  hundred  and  fifty  feet. 

Upon  the  same  supposed  northwestern  vein  or  bell  of  ore,  and 
one  mile  further  to  the  southwest,  is  the  Mount  Pleasant  Mine. 
The  average  thickness  of  the  vein  may  be  given  at  about  eight 
feet,  though  it  is  very  variable,  changing  from  eighteen  inches  to 
twelve  feet,  and  sometimes  thinning  away,  for  a  short  space, 
almost  to  nothing.  These  fluctuations  of  width  take  place  as 
well  in  the  vertical  as  in  the  horizontal  direction.  The  rock 
immediately  adjacent  to  the  ore,  from  all  appearance  protruded 
contemporaneously  with  it,  is  an  almost  pure  hornblende, 
having  an  extremely  beautiful  massive  crystallization.  The  ma- 
terial of  the  regular  wall,  on  the  one  side,  is  a  hard,  light- 
coloured  fclspathic  rock,  while  that  of  the  other,  or  hanging 
wall,  is  chloritic  and  often  micaceous.  In  driving  to  the  south- 
west in  one  of  the  galleries  of  this  mine,  the  progress  of  the  vein 
was  suddenly  arrested  by  a  cross  dike  of  quartz  rock,  fourteen 
feet  in  thickness.  After  many  fruitless  borings  for  the  recovery 
of  the  vein,  it  was  discovered,  heaved  to  the  southeast,  many  feet 
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out  of  its  origioal  line.  Beyond  the  dike  the  vein  is  tossed  about 
io  very  considerable  confusion,  the  masses  of  ore  occurring 
rather  in  detached  pools  than  in  one  continuous  lode. 

The  dip  of  the  regular  portion  of  the  vein  is  to  the  southeast* 
The  depth  to  v?hich  the  mine  has  been  wrought  is  two  hundred 
aod  twelve  feet.  Lying  below  the  surrounding  streams,  its 
drainage  is  effected  by  machinery;  a  series  of  well-contrived 
pumps,  driven  by  a  small  brook  acting  on  a  water-wheel,  being 
employed  for  the  purpose. 

Nearly  a  mile  and  a  half  west  of  Dover  we  find  the  Hart>ey 
MnCf  once  extensively  wrought  by  a  shaft,  but  now  no  longer  in 
operation.  The  ore  here  resembles  that  of  the  Mount  Hope  Mine, 
lying  in  a  vein  which  varies  from  four  to  nine  feet  in  thickness. 

About  three-fourths  of  a  mile  west  of  Dover  occurs  the  Ster- 
ling Mine,  not  at  present  wrought.  The  vein  of  ore  was  found 
to  vary  from  two  to  thirteen  feet  in  thickness.  At  one  spot,  at 
twenty  feet  from  the  surface,  it  was  only  eighteen  inches  wide, 
but  grew  larger  lower  down.  The  walls  consist  of  a  hard  dark- 
coloured  granitoid  gneiss.  Several  shafts  were  sunk  upon  this 
vein ;  the  deepest,  however,  did  not  exceed  thirty-five  feet. 

The  last  in  this  series  of  mines  lies  about  half  a  mile  south- 
westward  from  the  Sterling  Mine,  and  is  known  as  the  BunoeU 
Mine.  The  vein  of  ore  is  about  eight  feet  wide.  Two  shafts 
have  been  sunk  upon  it. 

Not  far  from  Mount  Pleasant,  there  is  a  small  mine  upon  a  vein 
which  is  supposed  to  lie  to  the  southeast  of  those  above  traced. 
But  little  is  known  of  the  length  or  course  of  this  vein,  any  further 
than  that  its  direction  and  dip  are  parallel  with  those  of  the 
others. 

A  similar  vein  is  known,  and  has  been  mined  to  a  considerable 
extent,  near  Powerville ;  and  no  doubt  many  more  exist  in  the 
district,  though  nothing  has  been  done  to  develope  them,  and  no 
useful  facts  concerning  them  have  come  to  light  It  should  be 
mentioned  that  the  long  range  of  ore  veins  above  traced,  lies 
almost  exactly  in  the  bearing  of  the  vein  near  the  old  Charlottes- 
burg  Furnace,  on  the  Pequannock. 

But  few  indications  of  iron  ore  have  been  hitherto  discovered 
in  the  southwestern  prolongation  of  this  first  or  southeastern 
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chain  of  the  Highlands,  in  that  part  of  it  which  is  called  the 
Chester  Mountain. 

Adverting  in  the  next  place  to  the  metalliferous  veins  of  the 
other  great  parallel  range  of  primary  hills,  which  includes  in  one 
continuous  chain  the  Wallkill,  Schooley's,  and  Musconetcong 
Mountains,  we  are  forcibly  struck  with  the  fact  of  their  relative 
fewness,  when  compared  with  the  numerous  and  extensive  in- 
jections which  traverse  the  more  southeastern  belt,  above  de- 
scribed. 

Upon  the  Walkill  or  Hamburg  Mountain  magnetic  iron  ore 
may  be  occasionally  met  with  in  the  soil,  while  excavations  made 
at  various  spots  have  also  brought  to  light  small  bodies  of  the  ore, 
but  no  veins  of  considerable  magnitude. 

Advancing  along  this  chain  towards  the  southwest,  we  meet 
with  similar  indications  of  ore  in  the  neighbourhood  of  Stanhope, 
and  also  south  of  this,  in  the  vicinity  of  Flanders,  where  many 
loose  fragments  of  it  occur  in  the  soil,  especially  in  the  neighbour- 
hood of  Hartley's  Forge.  About  three-fourths  of  a  mile  north  of 
the  forge  a  small  excavation  for  ore  may  be  seen,  which,  it  is 
said,  yielded  a  mineral  of  good  quality.  An  opening  has  also 
been  made  about  a  mile  from  Mount  Olive,  but  it  did  not  deve- 
lope  a  vein  of  any  magnitude. 

Nearly  a  mile  and  a  half  northeast  of  Drakestown,  on  Schooley*s 
Mountain,  a  digging  was  lately  made  (summer  of  1838),  which 
produced  some  ten  or  twelve  tons  of  ore,  of  a  highly  magnetic 
character,  pronounced  to  be  of  good  quality :  but  it  did  not  lead 
to  the  developement  of  a  regular  and  solid  vein. 

Upon  the  same  mountain,  and  about  a  mile  and  a  half  east  of 
Hacketstown,  some  ore  is  visible  in  the  soil,  but  of  too  quartzose 
a  nature  to  produce  a  good  iron.  The  diggings  which  were  made 
at  this  spot  did  not  succeed  in  disclosing  a  regular  vein. 

Upon  the  mountain,  a  few  furlongs  to  the  west  and  northwest 
of  the  Heath  House,  ore  in  considerable  abundance  strews  the 
surface  of  the  fields.  A  portion  of  the  mineral  here  is  pretty 
largely  contaminated  with  hornblende,  augite,  and  other  foreign 
substances,  which  do  not,  however,  materially  interfere  with  the 
reduction  of  this  species  of  ore  into  iron,  except  where  their  quan- 
tity is  considerable.     Much  of  the  ore  of  the  same  locality,  is  dis- 


tinguiahed  by  having  the  magnetic  property,  sometimes  in  a  high 
degree,  many  masses  being  found  endowed  with  magnetic  polarity 
in  unusual  strength* 

Numerous  small  openings  have  been  made  here,  at  various 
times,  in  quest  of  a  regular  and  solid  vein,  but,  until  recently, 
none  promising  to  be  of  useful  quality  and  dimensions  have  been 
explored.  From  some  excavations  lately  made  the  indications 
seem  to  be  more  encouraging. 

In  the  Musconetcong  Mountain,  the  appearances  of  the  surface 
do  not  justify  the  hope  of  there  being  any  considerable  veins  of 
the  magnetic  ore. 

The  next  and  last  tract  of  the  primary  hills,  towards  the  west, 
abounding  in  this  valuable  mineral  is  Scott's  Mountain,  in  War- 
ren county. 

A  brief  account  of  the  veins  in  the  vicinity  of  Oxford  Furnace, 
tlie  locality  of  chief  importance  in  that  district,  will  complete  the 
details  which  we  have  to  offer  upon  the  subject  of  the  magnetic 
iron  ore  of  the  region. 

Here,  as  elsewhere,  the  direction  of  the  veins  is  parallel  with 
the  bearing  of  the  strata  of  granitoid  gneiss  which  include  them* 
There  appear  to  be  at  least  two  principal  veins,  but  the  precise 
thickness  of  either  it  is  difficult  to  ascertain,  owing  to  their 
varying  constantly  in  their  dimensions.  The  quantity  of  ore, 
however,  is  enormously  great.  The  veins  are  divided  here  and 
there,  by  thin  beds  of  the  rock,  into  several  parallel  branches, 
80  that  the  aggregate  width  of  the  ore  has  not  been  wrought  in 
many  places.  The  adjoining  strata  are,  moreover,  considerably 
disordered,  and  the  veins  are,  in  consequence,  thrown  out  of 
direction  by  two  or  three  pretty  large  faults.  These  are  con- 
nected with  detached  or  broken  off  portions  of  the  lodes,  two  of 
which  are  known  to  sweep  round  a  curve  of  almost  semicircular 
form. 

'Some  portions  of  the  adjacent  strata  contain  the  oxidulated 
magnetic  iron  in  a  crystalline  state,  disseminated  in  sensible  pro- 
portions through  the  rock,  or  rather  through  certain  layers,  either 
associated  with  the  hornblende  or  replacing  it. 

The  greater  part  of  the  ore  resembles  in  quality  that  of  the 
ranges  before  described,  being  the  magnetic  oxide  of  iron,  either 
compaci  and  massive,  or  in  granular  crystallization.    It  has  the 


defect  common  to  nearly  all  the  veins  in  the  primary  r^^n; 
that  is  to  say,  it  is  apt  to  be  too  compact  for  easy  redaction 
in  the  furnace.  It  yields  an  excellent  iron,  and  seems  esjpecMly 
weU  suited  for  making  castings. 

Let  me  here  be  permitted  to  express  the  hope  that  this  favoured 
region  of  New  Jersey^  so  eminently  enriched  by  nature  with  that 
most  valuable  of  mineral  treasures,  iron,  is  destined  to  behold,  at 
no  very  distant  day,  a  brighter  era  as  a  manufacturing  district 
Two  important  new  methods,  recently  introduced  into  the 
smelting  of  iron,  namely,  that  of  the  hot  blast  and  the  substi* 
tution  of  anthracite  coal  for  charcoal — now  become  in  many 
districts  of  the  State  too  scarce  to  be  employed — seem  peculiarly 
well  adapted  to  remove  some  of  the  difficulties  which  attend  the 
use  of  these  compact  magnetic  ores.  These  obviously  require  a 
more  elevated  temperature  for  their  profitable  reduction  than 
can  be  given  them  by  the  aid  of  charcoal  and  the  ordinary  blast, 
and  seem  particularly  to  call  for  the  application  of  the  modem 
improvements  referred  to.  The  success  which  has  lately  attended 
the  use  of  anthracite  in  the  smelting  of  iron  in  Pennsylvania, 
suggests  that  New  Jersey  need  no  longer  be  prevented  from 
availing  herself  of  the  advantages,  arising  from  her  superabundant 
treasures  in  ore,  by  the  absence  of  wood  upon  her  hills. 

Conclusions  deducible  from  the  previous  facts, — The  first  theo- 
retical inference,  naturally  suggested  by  the  remarkable  manner  in 
which  all  the  veins,  without  any  exception,  occuris,  that  the  primary 
strata  existed  in  all  probability  at  a  rather  steep  inclination  before 
the  intrusion  of  the  veins ;  for  it  is  inconceivable  how  a  forcible 
injection  of  fluid  ore  could  enter  a  series  of  beds,  lying  in  a  nearly 
horizontal  position,  without  in  some  cases  causing  and  occupying 
fissures  transverse  to  the  strike  of  the  strata.  The  fact  that  other 
similar  veins — those  of  the  altered  white  limestone  of  Sussex — 
occupy  a  corresponding  position  in  reference  to  the  neighbouring 
strata,  and  appear  to  have  been  produced  after  the  formation  of 
the  limestone,  is  another  argument  lending  probability  to  the 
notion  that  their  origin  was  subsequent  to  the  formation  and 
upheaving  of  the  gneiss. 

Moreover,  it  is  not  difficult  to  conceive,  that  if  the  strata 
were  previously  nearly  vertical,  or  at  a  high  angle,  the  mol- 
ten ore  would  easily  insinuate  itself  in  the  plane  of  the  strati- 
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ficatioD  of  the  rock,  this  being  the  direction  in  which  the  strata 
would  most  readily  give  way.  If  the  rule  be  a  general  one,  that 
these  veins  range  and  dip  parallel  to  the  strata,  we  are  led  to 
some  important  general  hints  for  seeking  and  opening  mines  in 
this  region.  One  is,  that  the  veins  of  ore  may  be  expected  to 
follow  the  same  layer  or  bed  of  rock  for  a  considerable  distance ; 
and  that  the  nature,  therefore,  of  the  adjoining  rock^  will  often 
prove  a  clue  for  finding  a  previously  known  vein  in  the  direction 
towards  which  it  is  prolonged.  Another  suggestion  is,  that  when 
levds  are  cut,  or  shafts  sunk  to  reach  a  vein,  the  indications  of 
which  are  witnessed  upon  the  surface,  the  excavations  should  be 
made  on  that  side  of  the  presumed  outcrop  of  the  vein  which  is 
towards  the  underlie^  or  dip  of  the  gneiss,  because  the  vein,  keep- 
ing parallel  with  the  rock,  will  descend  in  that  direction. 

Respecting  the  geological  date  of  these  veins  of  magnetic  iron 
ore,  it  seems  difficult,  from  the  imperfect  nature  of  the  data 
afibrded  by  the  region,  to  arrive  at  positive  conclusions.  The 
views  which  we  here  venture  to  suggest  in  the  light  of  the  hypo- 
thesis on  the  subject,  are  offered  as  merely  conjectural  They 
are  deemed  at  the  same  time  worthy  of  a  place  in  our  account 
of  the  geology  of  the  Highlands,  as  assisting  to  throw  light  upon 
other  questions  hereafter  to  arise,  and  as  opening  a  train  of  in- 
quiry interesting  to  future  investigators — some  of  whom,  let  us 
hope,  may  hereafter  find  an  inviting  field  for  research  in  the 
structure  and  former  physical  history  of  this  mountain  belt. 

In  examining  the  question  of  the  date  of  the  veins  of  magnetic 
iron  ore,  our  attention  is  at  once  called  to  the  interesting  general 
fact,  that  these  veins  lie  exclusively  in  the  primary  rocks.  I  think 
we  must  conclude,  that  most,  if  not  all  of  these  veins  of  ore,  were 
etruded  from  their  deep  source  beneath  the  surface,  during  the 
epochs  which  preceded  the  deposition  of  the  first  widely  dispersed 
secondary  strata. 

CHfiMICAL  COMPOSITION  OF  THE  MAGNETIC  IRON  ORES  OF  THE 

HIGHLANDS. 

Suggestions  concerning  the  treatment  of  these  ores,  can  be  of 
service  to  the  manufacturer  only  in  proportion  as  they  are  the 
results  of  numerous  and  precise  chemical  investigations  into  their 
composition. 
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composed  apparently  of  the  injected  gangue  of  the  ore,  consisting 
of  hornblende  or  blackjack  and  mica,  with  a  variable  proportion 
of  ore  in  an  irregular  crystalline  or  granular  form.  The  mine  is 
drained  by  an  adit  which  passes  out  through  the  side  of  the  hill 
next  the  east 

Upon  the  second  or  middle  range  of  mines,  the  most  north- 
eastern excavation  is  the  Hibemia  Mne.  The  situation  of  this 
mine,  which  is  upon  the  top  of  an  elevated  hill,  adjacent  to  the 
Hibemia  Forge,  renders  it  somewhat  difficult  of  access.  The 
ore  here  also  sometimes  shows  itself  upon  the  surface,  though  it 
more  frequently  requires  an  excavation  of  moderate  depth  before 
it-  can  be  reached. 

The  dimensions  of  the  vein  are  quite  variable,  though  its 
average  thickness  is  perhaps  about  eight  or  nine  feet  The  ore, 
containing  much  foreign  mineral  matter,  and  being  at  the  same 
time  highly  magnetic,  affords  an  opportunity  for  using  the  mag- 
netic separating  machine,  by  which  it  is  economically  freed  from 
its  impurities. 

About  half  a  mile  to  the  west  of  Dover  is  Jackson's  Mine^ 
yielding  an  ore  similar  to  the  last  This  is  inferred,  by  its 
position,  to  lie  upon  the  same  vein  or  string  of  veins. 

The  vein  is  here  seven  feet  in  width.  There  is  a  shaft  leading 
down  to  the  ore  forty  feet  deep.  The  excavation  is  about  two 
hundred  feet  in  length. 

The  next,  and  by  far  the  largest  vein  of  the  range,  is  half  a 
mile  further  towards  the  southwest,  at  Greneral  Dickerson's,  near 
Succasunny.  Here  the  enclosing  rock  is  a  variety  of  gneiss, 
composed  chiefly  of  quartz  and  felspar,  with  occasionally  a  little 
mica  and  oxidulated  or  magnetic  iron  ore,  disseminated  through 
it.  The  dip  is  about  60^  to  the  southeast  The  mine  has  been 
wrought  to  a  depth  of  about  eighty  feet  In  the  horizontal  dnft, 
along  which  the  vein  has  been  chiefly  worked,  the  quantity 
removed  has  been  very  great  Here  the  average  thickness  may 
be  stated  at  about  twelve  feet,  though  near  the  entrance  of  the 
mine,  in  consequence  of  an  irregularity,  the  mass  of  ore  seems  to 
have  been  at  least  thirty  feet  across.  This  being  in  a  disturbed 
portion  of  the  vein,  the  presumption  is,  that  it  does  not  continue 
far  of  this  dimension. 

The  general  structure  of  this  ore  is  highly  granular,  showing  a 
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frequent  approach  to  the  octohedron,  the  regular  crystalline  form 
of  this  species  of  iron  ore.  It  is  also  sometimes  of  the  compact 
▼ariety.  It  is  considered  equal  to  any  in  the  State  for  the  quality 
of  the  iron  which  it  produces.  The  same  vein  is  said  to  have 
been  opened  still  further  to  the  southwest,  but  the  remotest  point 
in  that  direction  to  which  it  may  be  traced  has  not  been  ascer- 
tained. 

Three  varieties  of  the  ore  occur  at  the  Succasunny  Mine — a 
blue  ore»  a  reddish  ore,  and  a  sparry  ore.  The  first  lies  next  to 
the  foot-wally  the  red  ore  occurring  adjacent  to  the  hanging 
wall,  while  the  sparry  ore  runs  generally  in  separate  veins 
between  the  rest  of  the  vein  and  the  hanging  wall.  One  vein  of 
this  variety,  measuring  twenty-two  inches  in  thickness,  is  divided 
from  the  other  part  of  the  ore  by  only  about  three  or  four  inches 
of  rocky  matter. 

The  price  of  the  blue  and  red  ores  at  the  mine  is  $3^  per  ton ; 
that  of  the  sparry  ore,  somewhat  less  rich  in  iron,  is  (2.50.  The 
mine  is  not  very  actively  worked;  about  fifteen  hundred  tons 
per  annum  having  been  mined  during  the  last  five  years. 

Entering  in  the  next  place  upon  the  third  or  northwestern 
belt  of  veins,  we  commence,  towards  the  northeast,  with  the 
unimportant  excavations  near  the  old  Denmark  Forge,  which 
are  to  be  regarded  as  openings  in  search  of  ore  rather  than  a 
regular  mine.  The  first  mine  of  consequence  in  this  series  is  the 
Mount  Hope  Blue  Mine,  now  no  longer  wrought,  occurring  at  a 
distance  of  nearly  four  miles  to  the  southwest  of  the  Denmark 
openings.  The  vein  seems  to  average  from  twelve  to  fourteen 
feet  in  thickness.  At  the  surface  of  the  ground  the  vein  was 
from  eighteen  to  twenty  feet  thick.  It  has  been  worked  to  a 
depth  of  one  hundred  feet,  being,  at  the  deeper  portions,  as  much 
as  twenty-four  feet  in  thickness. 

The  excavations  consist  of  a  series  of  inclined  galleries,  at  a 
slope  of  about  25°,  in  descending  zigzag  arrangement.  The  ore 
has  been  removed  throughout  a  length  of  several  hundred  feet. 
The  mine  has  been  abandoned  in  consequence  of  the  too  rapid 
accumulation  of  water.  An  adit,  carried  into  the  mine  from  near 
the  base  of  the  hill,  would  seem  to  be  all  that  is  required  to  give 
access  once  more  to  this  large  mass  of  ore. 

The  next  mine,  in  our  progress  to  the  southwest,  is  the 


The  following  analyses  will  exhibit  their  average  richness  in 
iron;  and  display,  moreover,  the  amount  and  nature  of  the 
extraneous  substances,  which  occasionally  interfere  with  their 
reduction. 

AlTALTSfiS. 

Peters*  MinCy  Ringwood^  Bergen  county. 

Description.^  Ore^  magnetic,  perfectly  granular  and  crystal- 
line ;  the  grains  uncommonly  large  and  distinct    Contains  a  few 
spots  of  yellowish  decomposed  mineral.    It  is  extremely  friable. 
Specific  gravity. — 5*112  at  a  temperature  of  65*5°  Fahr. 
Composition. — Iron,        -        -        71*9  per  cent. 

Insoluble  matter,         0*3    do. 
.  Alumina,         -        a  trace. 
Lime,      -        •        none. 

Good  Hope  JiRnCt  Ringwood. 

Description. — Ore,  magnetic,  beautifully  crystalline ;  the  grains 
exhibiting  nearly  regular  facets.  Contains  a  little  interspersed 
yellowish  clayey  matter. 

Specific  gravity. — 6*019  at  temperature  60°  Fahr. 
Composition, — Iron,        -        -        71*88  per  cent. 

Insoluble  matter,         1*5      do. 
Lime  and  alumina,  a  trace. 

"  Cannon  OrCy*  Ringwood. 

Description. — Ore,  magnetic,  highly  crystalline ;  the  grains  dis- 
tinctly angular  and  rather  small.  Contains  much  white  and  green- 
ish mineral  matter. 

Specific  gravity. — 4*685  at  temperature  60°  Fahr. 

Composition. — Metallic  iron,  63*2  per  cent. 

Mount  Hope  Blue  Mine,  Morris  county. 

Description. — Ore,  magnetic,  compact  and  massive ;  having  but 
little  of  the  granular  structure.  Fracture  nearly  flat,  but  not 
smooth ;  somewhat  mottled  with  white  and  greenish  specks. 

Specific  gravity. — 4*918  at  temperature  66°  Fahr. 

Composition. — Metallic  iron,        -        69.6  per  cent. 

Insoluble  matter,  -  2*8     do. 


Teabo  Mincy  near  Dover. 

Description. — Ore,  magnetic,  compact,  slightly  granular,  fracture 
irregular ;  lustre,  brilliant,  metallic  Contains  dispersed  grains 
of  hornblende  and  vitreous  felspar. 

Specific  gravity. — 44'82  at  a  temperature  of  69°  Fahr. 
Composition. — Metallic  iron,        -        64*9  per  cent. 

Insoluble  matter,   -  6*2    do. 

Lime  and  alumina,        a  trace. 

Mount  Pleasant  Mine^  near  Dover. 

Description. — Ore,  magnetic,  compact  and  massive ;  somewhat 
granular;  grains  less  than  the  average  size;  contains  greenish 
and  white  specks  of  extraneous  matter. 

Specific  gravity. — 4-697  at  a  temperature  of  70°  Fahr. 
Composition. — Metallic  iron,        -        65*99  per  cent. 

Insoluble  matter,  -  7*2      do. 

,  Lime  and  alumina,  slight  traces. 

Sterling  Mine,  near  Vie  Mount  Pleasant  Mine. 

Description. — Ore,   magnetic,  massive   and  granular;   grains 
distinct,  interspersed  with  specks  of  a  whitish  decomposed  mineral, 
amounting  to  almost  one-half  the  whole  bulk. 
Specific  gravity.— 4'69l  at  a  temperature  of  66°  Fahr. 
Composition. — Metallic  iron,        -        66*4  per  cent 

Insoluble  matter,  -  4*4      do. 

Alumina,  rather  more  than  a  trace. 

Succasunny  Mine. 

Description. — Ore,  magnetic,  highly  crystalline;  grains  large 
and  distinct. 
Composition. — Peroxide  of  iron,        -        70*00  per  cent. 

Protoxide  of  iron,       -        28*25     do. 
Oxide  of  titanium,       -        a  trace. 
Oxide  of  manganese,  -        a  trace. 

Oirford  Furnace  Ore^  ScotCs  Mountain,  Warren  county. 
Description. — Ore,  magnetic,  and  somewhat  granular  and  fri- 
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able.    Contains  numerous  grains  of  felspar*  hornblende,  and  other 
extraneous  minerals. 

Compositian. — Peroxide  of  iron,        -  67-25  per  cent 

Protoxide  of  iron,       -  26-50    do. 

Oxide  of  manganese,  -  0-50    do. 

Oxide  of  titanium,      -  a  trace. 

Silica,       -        -        -  2-10 

Alumina,  &c.    -        -  3-00 

The  analyses  of  these  ores  being  undertaken  with  a  view  to 
ascertain  more  particularly  the  quantity  of  metallic  iron,  the  pro- 
cess adopted  was  to  dissolve  the  powdered  ore  in  nitro-muriatic 
acid,  precipitate  the  iron  by  potash,  to  redissolve  it  in  excess  of 
acid,  and  subsequently  precipitate  it  by  ammonia. 

A  portion,  considered  as  representing  the  average  composition 
of  the  specimen,  was  selected  for  examination.  In  each  instance 
the  specific  gravity  has  been  taken  by  Nicholson's  hydrometer. 

Five  or  six  times  the  amount  which  was  employed  for  analysis 
being  finely  pulverized,  from  ten  to  twelve  grains  were  generally 
used,  this  being  found  the  most  convenient  quantity  for  accuracy. 

It  deserves  the  attention  of  those  engaged  in  manufacturing  iron 
from  these  ores,  that  very  frequently  the  portion  of  the  vein  lying 
immediately  beneath  the  surface,  and  the  fragments  and  grains  of 
the  ore,  which  often  fill  the  soil  in  very  considerable  abundance, 
are  much  softer  than  the  ore  in  the  main  body  of  the  vein.  The 
action  of  atmospheric  agents  upon  it  appears  to  have  rendered  it 
more  yielding,  and  it  consequently  mingles  more  readily  in  the  fur- 
nace with  the  other  materials,  greatly  facilitating  the  smelting  of 
the  mass.  The  clay  and  earthy  matters,  which  remain  attached 
to  the  surface  ore,  even  after  it  is  washed  free  from  the  loose  soil, 
account,  in  part,  for  its  beneficial  effects ;  for,  the  highly  silicious 
nature  of  the  foreign  minerals  in  the  ore,  seem  to  counteract,  in 
part,  the  fluxing  agency  of  the  limestone,  and  render  it  less 
efficient  than  when  other  ores  are  smelted.  Some  trials  have 
been  made  at  the  Oxford  Furnace,  which  consisted  in  mixing  a 
loamy  clay  with  the  ore,  in  addition  to  the  limestone,  and  were 
decidedly  encouraging.  The  loose  surface  ore,  therefore,  merits 
the  attention  of  the  smelter.    At  Oxford  Furnace,  the  soil  con- 
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Uining  it  is  washed  in  a  stream  of  water,  running  through 
troughs ;  after  which  it  is  sifted,  and  the  increase  in  the  product 
proves  that  the  extra  labour  spent  in  preparing  it  is  economically 
bestowed. 

In  two  or  three  places,  in  the  iron  region,  magnetic  separating 
machines  are  used  to  clear  the  ore  of  the  foreign  mineral  matter 
with  which  it  there  is  mixed.  They  are  applied,  of  course,  only 
when  the  quantity  of  non-metallic  matter  is  so  large  as  to  consti- 
tute a  motive  for  removing  it;  nor  are  they  admissible  except 
where  the  ore  is  highly  magnetic.  One  has  been  used  at  Ring- 
wood,  and  another  at  Hibernia. 

It  is  a  curious  circumstance,  that  the  igneous  injections,  pene- 
trating the  older  secondary  limestone  of  the  chain  of  valleys, 
north  of  the  main  range  of  the  Highlands,  from  Amity,  in  New 
York,  to  Scott's  Mountain,  producing  a  striking  change  in  its 
structure,  though  sometimes  wholly  metalliferous  in  their  nature, 
rarely  embrace  veins  of  magnetic  iron  ore  such  as  belong  to  the 
gneiss  of  the  Highlands. 

Some  of  the  veins  of  magnetic  iron  ore,  penetrating  the  gneiss, 
may,  therefore,  claim  an  earlier  date  than  those  metalliferous 
and  non-metalliferous  veins  which  traverse  only  the  subsequently 
formed  blue  limestone. 

The  highly  singular  phenomena,  connected  with  the  intrusion 
of  these  last  named  veins  in  the  limestone  rocks  of  the  valleys, 
will  demand  a  particular  description,  which  it  is  deemed  proper, 
however,  to  defer,  until  the  general  geology  of  the  older  secondary 
strata  shall  have  been  previously  discussed. 

Gneiss  Formation  of  Trenton, — The  very  extensive  belt  of 
stratified  primary  rocks,  which  ranges  nearly  parallel  with  the 
Atlantic  coast,  and  forms  the  western  limit  of  the  tide  in  the 
rivers  of  Virginia,  Maryland,  Delaware,  and  Pennsylvania,  after 
gradually  contracting  in  width,  crosses  the  Delaware  at  Trenton, 
and  soon  entirely  vanishes,  dwindling  to  a  point  about  six  miles 
to  the  northeast  of  the  state  metropolis.  Its  further  course 
through  the  State  is  concealed  by  the  overlying  horizontal  depo- 
sits of  clay  and  sand,  referable  to  the  greensand  series.  The 
formation  again  comes  into  view  in  Staten  Island,  Long  Island, 
and  New  York. 

Where  it  crosses  the  Delaware,  this  belt  of  gneiss  is  about 
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three  and  a  half  miles  broad,  narrowing  in  ill  coarse  to  the  north- 
northeast,  until,  by  the  overlapping  of  the  newer  beds  upon  it, 
the  visible  portion  of  the  formation  fines  away  almost  to  a  point, 
about  the  sixth  mile-post  upon  the  Delaware  and  Raritan  canal 
The  triangular  area  which  it  forms  has  the  valley  of  the  Asson- 
pink  very  nearly  for  its  southeastern  boundary,  while  its  north- 
western margin  is  formed  by  the  lower  members  of  the  overlying 
middle  secondary  sandstones.  Throughout  the  whole  included 
space,  the  mineralogical  character  of  the  rock  is  extremely  well 
marked.  It  is  usually  a  triple  mixture  of  quartz,  felspar,  and 
hornblende,  the  latter  being  frequently  replaced  by  mica.  Like 
the  rock  of  the  other  primary  zone  of  the  State,  the  Highands, 
it  goes  very  frequently  under  an  improper  name,  being  called  a 
granite,  and  sometimes  a  sienite.  Its  well-marked  dip  and  strati- 
fication, its  occasionally  schistose  structure,  and  the  decisive  fact 
of  its  running  in  strict  continuity  with  the  acknowledged  gneiss 
rock  of  the  Schuylkill  above  Philadelphia,  are  suflicicnt  to  esta- 
blish its  claim  to  be  considered  a  portion  of  the  great  Atlantic 
belt  of  gneiss. 

A  little  north  of  Trenton,  and  near  its  border,  there  is  a 
quartzose  variety  of  the  rock,  containing  a  little  mica,  giving  it 
the  laminated  form,  but  the  mass  of  the  rock  is  a  close-grained 
stratified  mixture  of  felspar  and  quartz.  This  band  consists  of  an 
intimate  mixture  of  quartzose  and  fclspathic  matter  fused  together. 
It  seems  to  be  continuous  with  the  fclspathic  rock  of  Barrel  Hill, 
in  Montgomery  county,  Pennsylvania.  Splitting  into  rather  well- 
formed  large  slates,  and  having  a  smooth  surface,  it  furnishes  a 
very  good  flag  stone  for  the  walks  and  steps  in  Trenton. 

Wherever  the  stratification  of  the  gneiss  can  be  seen,  it  is  found 
to  dip  at  a  steep  angle,  nearly  70^,  to  the  southeast.  And  there 
can  be  no  doubt  that  it  underlies  unconformably  both  the  upper 
secondary,  or  greensand  deposits  on  its  southeast,  and  the  middle 
secondary,  or  argillaceous  red  sandstone  formation,  on  its  north- 
west. One  variety  of  the  rock  possesses  the  general  aspect  of  a 
sienite,  and  another  often  contains  such  an  excess  of  hornblende 
as  to  cause  it  to  resemble  closely  a  greenstone  or  basalt,  for  which 
it  might  be  taken  were  it  not  for  the  stratified  structure  evident 
in  almost  every  mass.  In  some  portions  the  quartz  is  blue,  semi- 
transparent,  and  opalescent,  and  the  hornblende  and  felspar  show 
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t  tendency  to  decompoflitioii.  It  is  met  with  of  Ibis  variety  upon 
tbe  canal  about  two  miles  from  Treoton»  and  in  several  places 
further  to  the  northeast,  as  far  as  tbe  spot  where  the  rock  ceases 
to  show  itself  in  place,  which  is  about  three  and  a  half  miles  from 
the  town.  It  may  be  traced  about  two  miles  further,  by  observing 
the  character  of  the  diluvium  above  it. 

Its  economical  importance  consists  chiefly  in  its  including  seve- 
ral valuable  varieties  of  building  stone,  well  adapted  to  structures 
demanding  solidity  and  strength.  Some  of  it  would  make  a  very 
fine  road-stono.  To  the  scientific  world  it  is  interesting,  as  pre- 
senting one  of  our  few  localities  of  zircouy  which  occurs  about 
fifky  yards  above  the  bridge  at  Trenton.  The  soil  over  this 
formation  is  a  very  heterogeneous  mass  of  diluvium,  derived  from 
the  gneiss  and  the  formations  to  the  northwest.  It  is  generally 
gravelly.  In  the  valley  of  the  Assunpink  it  is  often  a  greeni^ 
sand  and  grave],  derived  from  the  quartz  and  hornblende,  and  is 
then  rather  sterile. 


CHAPTER  II. 

OP  THE  OLDER  SECONDARY  OR  APPALACHIAN  ROCKS. — GEOLOOT  OF  THE 
KITTATIITNT  VALLEY,  WITH  ITS  BRANCHES,  AND  OF  THE  REGION  OF 
THE  K1TTAT15NY  MOUNTAIN. 

a  Naiwre  and  Composition  of  the  Strata. — Having  in  the  last 

chapter  described  the  general  and  local  geology  of  the  primary 
d  districts  of  the  State  in  as  much  detail  as  the  limits  of  the  present 

e  work  would  permit,  I  propose,  in  the  present  place,  to  ofler  a 

:  similar  account  of  the  geological  features  and  structure  of  the 

region  occupied  by  that  extensive  group  of  formations  of  exclu- 
sively sedimentary  origin,  which  I  conceive  to  have  been  depo- 
I  sited  during  the  period  that  next  succeeded  the  first  elevation  of 

the  primary  strata. 

As  these  sedimentary  rocks  repose  in  immediate  contact  with 
the  gneiss,  presenting,  from  the  attitude  of  their  beds,  abundant 
evidence  that  they  were  precipitated  upon  it  while  it  was  yet 
only  in  part  elevated  above  the  waters,  and,  as  the  same  strata, 
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moreover,  hold  a  similar  relation  to  our  primary  locki  tfaroaghoat 
their  entire  range,  from  Vermont  to  Alabanuiy  separated  from 
them  by  no  other  group  of  strata  yet  discovered^  claiming  an 
earlier  origin,  I  have  deemed  it  expedient,  for  the  sake  of  classi- 
fication, to  confer  upon  them  the  title  of  the  Older  Secondary  StraUi 
of  the  United  States.  Constituting  almost  the  entire  chain  of  the 
Appalachian  or  Alleghany  system  of  mountains,  in  which  the 
whole  series  is  not  only  much  more  complete  but  better  developed 
than  in  an  any  other  region  of  the  continent,  I  have  thought  it 
judicious  cl9Cwhero  in  my  geological  descriptions  to  propose 
for  these  rocks  the  synonyme  of  the  Appalachian  SyMiem  cf 
Strata.^ 

Comparing  them  with  the  older  secondary  rocks  of  Europe, 
they  arc  evidently  related,  as  respects  their  date,  more  nearly  to 
the  Knglish  silurian  strata  than  to  any  other  known  system.  The 
probable  extent  of  their  affinity  to  these  will  be  touched  upon 
under  another  more  suitable  head. 

Confining  our  attention  in  this  place  to  those  members  of  the 
older  secondary  scries  which  enter  the  territory  of  the  State,  they 
will  be  found  to  comprise  the  five  lowermost  formations  of  that 
extensive  group,  together  with  the  lower  division  of  the  eighA 
(the  sixth  and  seventh  being  absent),  counting  always  in  the 
ascending  order. 

The  firsts  or  lowest  of  these,  seen  only  in  two  or  three  localities, 
is  a  wlnlc  sandstone,  Formation  I.  of  the  general  Appalachian 
series;  the  second  in  the  order  of  superposition,  is  the  blue  lime- 
stone of  the  Kiitatinny  Valley  and  its  branches,  and  is  Forma- 
tion II.  of  that  group ;  the  third  great  stratum  is  the  slate  of  the 
same  wide  valley,  and  in  the  general  scries  is  Formation  III. ; 
the  fourth  is  the  rock  of  the  Kittatinny,  or  Blue  Mountain,  a 
gray  sandstone,  passing  into  conglomerate,  and  is  designated  as 
Formation  IV.;  the  fifth  is  the  red  sandstone.  Formation  V., 
occupying  the  northwestern  flank  and  base  of  the  Kittatinny 
Mountain;  while  the  sixths  and  uppermost,  is  the  blue  fossiliferous 
limestone^  skirting  the  valley  of  the  Delaware,  from  Wallpack 
Bend  to  Carpenter's  Point,  being  the  lower  division  of  Forma- 
tion VIII.  of  the  same  Appalachian  system. 

*  See  Annual  Reports  on  the  Geological  Survey  of  Pennsylvania. 
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The  following  table  will  serve  to  explain  more  clearly  the 
order  of  stratification,  and  the  prevailing  composition  of  these 
several  rocks. 

TABLE, 

Of  the  LoMoer  Secondary  or  Appalachian  Rocks^  as  they  occur  in 

JSTew  Jersey. 


jrOKMATIONS  Iir  THE 
ABCEXMHO  OaDBft. 

PRKV AILING  COMPOSITION  OF  THE  STRATUM. 

MAXIMIW 
THICKMI88. 

•  VIII. 

A  light  blue  and  gray  limestone;  some  of 
the  beds  argillaceous ;  others,  more  or 
ksa  magncsian;  many  layers  abound- 
ing in  fossils.    Lies  at  the  bottom  of 
Formation  VIII. 

Probably  200 
foet 

V. 

A  group  of  alternating  red  sandstones, 
and  red,  argillaceous  shales ;  the  lower 
layers,  a  very  compact  and  ponderous 
sandstone,  of  a  claret  red  colour.  These 
contain  fossil  fueoides. 

About  2000 
feet 

IV. 

A  set  of  compact  white  and  gray  sand- 
stones, with  layers  of  quartzose  conglo- 
merate.    Contains  several  species  of  fu- 
coides. 

About     2000 
foetatDela- 
ware  Water 
Gap. 

III. 

A  thick  mass  of  dark,  argillaceous  slates 
— bluish,  black,  gray,  greenish-gray,  or 
olive,  yellowish,  and  red.    Affords  good 
roofing    slate;   contains,  also,  beds   of 
dark  gray  sandstone,  and  a  few  layers 
of  conglomerate.    Occasionally  exhibits 
marine  fossils. 

Not  positively 
known,  but 
thought    to 
bo  at  least 
3000  feet 

II. 

A  blue  limestone,  occasionally  magncsian. 
Contains  thin  beds  of  chert 

Not  positively 
known ; 
probably 
upwards  of 
2000  feet 

I. 

A  compact  and  very  quartzoso  sandstone, 
of  light  bluish-gray  colour,  approaching 
to  wliite. 

Whole  thick, 
ness  not  as- 
certained, 
owing  to  de- 
nudation. 
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SECTION  L 
Cfthe  White  Sandstone — FormaJtum  L 

Oeographical  Extent — ^This  formation,  so  largely  developed 
in  Pennsylvania,  in  the  flanks  and  even  summits  of  the  hills^ 
which  constitute  tlie  same  chain  as  the  Highlands,  I  have  hitherto 
discovered  in  only  three  or  four  small  isolated  tracts  in  New 
Jersey,  The  first  locality,  commencing  towards  the  northeast, 
is  north  of  the  Pequannock,  between  Long  Pond  and  Macapin 
Pond.  Its  position  is  in  a  narrow  belt  of  the  ancient  secondary 
rocks,  which  extends  for  several  miles  along  the  confined  valley 
included  between  the  eastern  base  of  the  Green  Pond  Mountain 
and  the  primary  hills  directly  east  The  first  visible  mass  of  the 
sandstone  occurs  about  two  miles  north  of  the  farm  of  Richard 
Gould,  Esq.,  or  about  four  miles  south  of  Long  Pond.  The  rock 
here  lies  near  the  base  of  the  primary  hills.  It  probably  extends 
southward  in  a  continued  belt  for  several  miles  beneath  the  lime- 
stone (Formation  II.)  of  the  same  valley,  though  it  does  not 
show  itself  again  until  we  reach  the  farm  of  Mr.  Gould,  where  it 
is  displayed  near  the  head  of  Macapin  Pond,  in  an  interesting 
exposure,  at  the  base  of  a  ridge  of  the  limestone,  dipping  beneath 
that  rock  at  an  angle  of  GO^. 

The  next  spot  at  which  this  stratum  reveals  itself  at  the 
surface,  is,  in  the  prolongation  of  the  same  valley,  and  about 
midway  between  Flanders  and  Succasunny  Plains.  The  rock 
occupies  a  small  low  hill,  nearly  but  not  exactly  in  a  line  with 
the  low  ridges  which  constitute  the  denuded  extremity  of  the 
Copperas  Mountain  at  Succasunny.  The  stratum  has  evidently 
sustained  extensive  denudation,  only  a  patch,  not  more  than  a 
mile  in  length,  of  the  lower  portions  of  the  formations  being  left 
in  the  middle  of  the  valley.  The  rock  is  nearly  white,  very 
quartzose,  and  somewhat  friable  in  texture  to  a  considerable 
depth  below  the  soil,  yielding,  therefore,  a  very  pure  white  sand. 

The  only  remaining  locality  at  present  known  occurs  on  the 
northwestern  side  of  the  small  ridge  of  primary  strata,  which 
commences  a  little  to  the  west  of  Hacketstown,  and  extends 
thence  southward  about  four  miles.    The  range  of  the  sandstone, 
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occupying  a  confined  area  upon  this  ridge,  is  very  limited*  The 
rock  is  of  a  grayish  ivhite,  has  an  even  texture,  dresses  readily 
ODder  the  hammer  of  the  mason,  and  is,  in  many  respects,  entitled 
to  attention  as  a  material  well  adapted  for  architectural  uses. 
It  has  been  occasionally  employed  with  that  view  at  Hacketstown. 
Almost  every  where  else  along  the  boundary  which  separates 
the  limestone  from  the  primary  rocks,  where  this  formation  should 
be  found,  we  find  either  no  traces  of  it  whatever,  or  else  here  and 
there  a  debris^  consisting  of  a  white  sand  and  gravel,  derived 
from  the  destruction  of  the  rock  at  its  outcrop.  The  frequent 
accumulation  of  the  large  deposits  of  diluvial  matter  at  the  bases 
of  so  many  of  the  primary  hills,  together  with  the  easy  dcstructi- 
bility  of  the  rock  itself,  which  can  nowhere  within  the  State  have 
tttained  to  a  great  thickness,  will  serve  to  explain  the  very 
limited  extent  to  which  it  is  exposed. 

SECTION  11. 
« 
Cfihe  Blue  Limestone  {Formation  II,)  of  the  KiUatinny  Valley  and 

its  Branches.  • 

The  second  rock  of  the  Appalachian  series  which  we  meet 
with  in  the  ascending  order,  is  the  great  blue  limestone  formation 
of  the  southeastern  half  of  the  Kiltatinny  Valley,  and  of  most  of 
the  valleys  included  between  the  several  ranges  of  the  primary 
bills,  or  Highlands* 

Geological  range  of  the  Formaiion. — Omitting,  for  the  present, 
the  task  of  tracing  the  lesser  belts  of  the  blue  limestone,  which 
occupy  the  narrow  longitudinal  valleys  of  the  primary  chain  and 
the  valley  of  the  Paulinskill,  and  restricting  our  attention  to  the 
principal  tract  of  this  formation  in  the  State,  we  may  define  it  in 
general  terms,  as  occupying  the  southeastern  half  of  the  Kitta** 
tinny  Valley,  understanding  this  name  in  its  most  comprehensive 
tense  as  extending  to  the  base  of  the  long  continuous  mountain 
range,  known  as  the  Wallkill,  Schooley's,  and  Musconetcong 
Mountains.  Within  this  broad  belt  rise  up  a  number  of  the  de- 
tached primary  ridges  of  the  general  chain  of  the  Highlands, 
whose  exact  position  and  boundaries  we  have  already  traced. 

The  continuity  of  its  surface  is  still  further  interrupted  near  its 
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northeastern  margin,  by  a  succession  of  long  and  narrow  sjm- 
clinal  belts,  consisting  of  the  slate  of  the  overlying  formation. 

The  general  southeastern  border  of  this  large  limestone  district 
has  been  already  traced  in  sufficient  detail,  when  describing  ia 
another  chapter,  the  northwestern  limit  of  the  main  coDtinoous 
range  of  the  primary,  above  referred  to.  It  was  stated  as  keep- 
ing a  little  to  the  southeast  of  the  Musconetcong  creek  from  its 
mouth  nearly  to  Stanhope,  towards  its  source,  and  thence  to 
extend  in  a  more  wavering  line  along  the  base  of  the  Wallkill 
Mountain  to  New  York, 

Its  northwestern  margin,  separating  it  from  the  main  continuoos 
slate  belt  of  the  Kittatinny  Valley,  may  be  given  as  extending 
longitudinally  in  a  somewhat  undulating  course,  through  the  middle 
of  that  valley,  from  a  little  above  Belvidere,  on  the  Delaware,  to 
near  the  intersection  of  the  Wallkill  and  the  state  line  of  New 
York. 

Tracing  this  boundary  more  minutely,  it  will  be  found,  begin- 
ning at  the  Delaware,  to  run  in  a  northeast  direction  for  about 
four  miles,  to  the  little  village  of  Sarepta,  to  deflect  thence  north 
for  several  miles,  to  the  Free  Church,  on  the  road  from  Hope  to 
Columbia  ;  passing  which,  it  sweeps  again  towards  the  east,  until 
it  reaches  the  vicinity  of  Johnsonburg.  From  this  point  to  the 
New  York  line,  it  preserves  a  nearly  straight  course,  skirting 
the  town  of  Newton  on  the  northwest,  passing  a  little  west  of  the 
village  of  Harmonyvale  and  a  corresponding  distance  east  of 
Deckertown,  and  meeting  the  meadows  of  the  Wallkill  about 
three  miles  to  the  southwest  of  the  line  bounding  the  State. 

The  large  zone  of  limestone  now  delineated,  offers  many  curi- 
ous features  to  the  geologist.  Conspicuous  among  these,  are  its 
numerous  anticlinal  axes  and  the  striking  phenomena  of  an  in- 
duced crystallization,  effected  along  certain  belts  of  the  stratum 
by  the  healing  agency  of  the  numerous  igneous  dikes  and  veins 
which  traverse  it  These  will  be  systematically  described  and 
traced  in  their  own  more  appropriate  places.  In  the  mean  while, 
we  proceed  to  give  the  boundaries  of  the  other  lesser  bands  of 
the  limestone  formation. 

Next  in  extent  of  surface  to  the  broad  area  already  traced,  is 
the  smaller  parallel  tract  of  the  valley  of  the  Paulinskill,  lying  to 
the  northwest.    Commencing  at  Coursinville  in  a  wedge-shaped 
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pointy  in  the  midst  of  the  wide  tract  of  the  slate  of  Sussex  county, 
it  ranges  southwestward,  following  nearly  the  valley  of  the  Pau- 
linskill  creek  to  its  mouth,  and  terminating  in  another  wedge- 
shaped  point  on  Cobus  creek,  in  Pennsylvania,  about  a  mile  and 
a  half  beyond  the  Delaware.  It  has  the  form  of  a  long,  con- 
tinuous, and  nearly  straight  belt ;  varying  between  one  and  two 
and  a  half  miles  in  breadth.  The  only  conspicuous  irregu- 
larity in  its  margin,  is  where  a  long  narrow  tongue  of  the  over- 
lying slate  intrudes  itself  into  this  tract  northwest  of  Newton, 
following  the  immediate  valley  of  the  Paulinskill  for  several 
miles. 

The  physical  features  of  this  extensive  range  of  the  limestone, 
are  those  of  a  valley  deriving  its  outlines  from  an  active  denuda- 
tion of  the  rocks  along  an  axis  of  elevation  which  traverses  it 
nearly  centrally  from  one  extremity  to  the  other. 

On  the  opposite  or  southeastern  side  of  the  main  zone  of  pri- 
mary rocks  which  crosses  the  State,  we  meet  with  the  limestone 
extending  at  somewhat  interrupted  intervals  in  a  long  narrow 
band,  in  the  bed  of  that  great  continuous  valley  which  separates 
the  main  chain  of  the  Highlands  longitudinally  into  two  nearly 
equal  wide  belts  of  hills. 

Taking  up  this  range  of  the  limestone  at  its  northeastern 
extremity,  the  first  narrow  band  which  we  encounter,  is  be- 
tween the  outlet  of  Long  Pond,  and  the  outlet  of  Macapin 
Pond,  along  the  eastern  base  of  the  Long  Pond  Mountain.  This 
exposure  of  the  rock  is  about  three  and  a  half  miles  in  length, 
commencing  about  two  and  a  half  miles  north  of  Macapin  Pond. 
Another  very  small  patch  of  the  limestone  presents  itself  about 
one  mile  to  the  northeast  of  the  head  of  Green  Pond.  Both 
this  and  the  former  locality,  exhibit  a  considerable  quantity  of 
fossil  marine  shells  in  the  rock,  belonging,  however,  to  but  a 
Ihnited  number  of  species.  Elsewhere,  throughout  the  State, 
this  limestone  formation  is  singularly  deficient  in  organic  re- 
mains; and  consequently,  these  isolated  tracts  derive  consider- 
able interest  to  the  geologist  from  their  fossiliferous  character. 

Extending  our  researches  through  the  same  general  valley,  we 
again  come  upon  the  limestone,  about  two  miles  to  the  southwest 
of  Flanders,  from  whence  we  may  trace  it  in  an  interrupted  belt 
down  German  Valley  to  Clinton,  and  thence  along  the  south- 
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eastern  base  of  the  Musconetcong  Mountain,  past  Vansickle's  to 
Pattensburg,  reappearing  again  M^ithin  a  few  miles  of  the  Dela- 
ware,  and  extending  to  the  river. 

The  small  isolated  range  of  this  limestone  in  Mendham  Valleyy 
forms  the  only  remaining  tract  of  the  formation  in  the  State.  It 
occupies  the  bottom  of  the  valley,  lying  between  the  base  of  the 
Mine  Mountain  and  the  Trowbridge  Mountain,  and  first  shows 
itself  about  a  mile  east  of  Mendham,  from  whence  it  extends  to 
near  the  mill,  which  is  a  short  distance  below  the  village.  There 
it  disappears  beneath  the  overlying  beds  of  the  middle  secondary 
red  sandstone  series,  which  repose  unconformably  upon  it  It 
soon  emerges  again  from  beneath  this  covering,  and  may  be 
traced  nearly  from  Ralston's  to  the  Pepack  Brook. 

Composition  and  Structure  of  the  Rock, — This  rock  possesses 
a  remarkable  diversity  of  aspect  and  composition.  It  assumes 
almost  every  variey  of  tint,  from  a  deep  blue,  almost  approaching 
to  black,  to  the  liglitcst  shades  of  gray ;  but  its  prevailing  colour 
is  a  soft  grayish  blue.  It  is  equally  multifarious  as  to  texture, 
presenting  every  possible  gradation,  from  an  almost  crystalline 
character,  to  the  closest  and  finest  earthy  aggregation  of  the 
particles.  When  the  latter  character  is  associated  with  a  clear 
tint  of  blue,  and  with  a  sharp,  smooth,  well-defined  and  conchoidal 
fracture,  the  rock  usually  consists  of  pure  carbonate  of  lime ;  while, 
on  the  other  hand,  a  rougher  texture,  a  duller  tint,  and  a  more 
irregular  surface  of  fracture,  indicate  the  presence  of  other 
materials. 

The  extraneous  ingredients  which  most  abound,  are  carbonate 
of  magnesia,  alumina,  and  silica ;  while  oxide  of  iron  and  carbon 
also  frequently  enter  into  its  composition,  but  in  less  proportion. 
The  rock  is  sometimes  sandy,  especially  in  the  lower  part  of  the 
formation;  and  it  is  frequently  in  other  •portions  more  or  less 
argillaceous,  in  which  case  it  is  apt  to  present  a  partially  slaty 
structure.  It  is  also  thin-bedded  or  flaggy,  but  oftener  occurs  in 
layers  of  from  several  inches  to  a  loot  or  more  in  thickness. 

Throughout  a  large  portion  of  the  geographical  range  of  this 
rock,  it  exhibits  in  a  greater  or  less  degree,  the  oblique  cleavage 
planes,  so  conspicuous  in  many  belts  of  the  slate,  which  adjoins  it. 
As  this  interesting  subject  of  the  cleavage  of  rocks  will  be  consi- 
dered more  in  detail  when  discussing  the  geological  features  of 
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general  direction  of  the  cleavage  planes  in  the  limestone  follows 
strictly  that  which  prevails  almost  universally  in  the  slate,  the 
dip  and  strike  of  these  planes  of  cleavage  being  in  both  formations 
entire,  independent  of  the  direction  of  the  dip  of  the  strata. 

Axts  of  elevation  affecting  the  Formation. — Seeking  by  the  study 
of  the  external  phenomena  of  a  formation,  to  understand  either 
the  revolutions  in  the  past  physical  condition  of  its  district,  or  the 
present  structure  of  that  portion  of  the  earth  which  it  constitutes, 
i^e  shall  find  it  essentially  important  to  examine  in  an  early  stage 
of  the  inquiry,  the  nature,  extent,  and  relative  situation  or  direc- 
tion of  all  the  axes  of  elevation,  which  may  disturb  its  beds  from 
their  original  nearly  horizontal  position.    These  axes  of  elevation, 
marking  the  lines  along  which  the  subterranean  forces  have  ex- 
erted themselves  in  their  greatest  energy,  are  the  surest  guides 
we  can  possess,  not  merely  to  the  changes  which  the  strata  may 
have  undergone,  both  of  displacement  and  of  alteration  of  struc- 
ture ;  but  to  the  existing  position  of  every  thing  they  may  regu- 
larly include,  whether  it  may  interest  science  only,  or  prove 
particularly  useful  to  the  wants  of  man.    They  show  us  what 
portions  of  the  formation  have  become  deeply  buried  beneath  the 
surface,  and  often  at  what  depths,  whether  accessible  or  inacces- 
sible, and  they  inform  us  what  portions  of  the  formation  have 
been  removed  from  the  surface,  by  the  crushing  and  washing 
away  of  the  strata  along  the  lines  where  they  were  most  up- 
lifted.   They  constitute,  in  fact,  an  indispensable  clue  to  the 
operations  of  the   miner,  the  quarryman,  and  even  the  road- 
maker,  in  every  much  convulsed  district  where  they  may  abound. 
As,  therefore,  the  primary  chain  of  the  State,  and  the  whole  of 
the  great  valley  which  borders  it  upon  the  northwest,  are  tra- 
versed longitudinally  by  a  most  extensive  system  of  such  axes, 
Ipng  mutually  parallel  and  closely  contiguous,  and  connected 
intimately  with  nearly  every  point  in  their  geological  structure, 
both  general  and  local,  I  deem  it  important  to  introduce  here  a 
systematic  enumeration  of  all  such  as  are  of  much  note,  intend- 
ing, as  I  proceed,  to  exhibit  their  relations  to  the  disturbances 
and  changes  of  structure,  caused  in  the  adjoining  strata. 

Pursuing  our  usual  course,  from  the  northeast  towards  the 
southwest,  and  examining  first  the  southeastern  belts  of  the  forma- 
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tion  in  the  KittatiDny  Valley,  we  commence  with  that  axis,  or 
rather,  probably,  that  chain  of  axes,  which  we  find  ranging  in  the 
prolongation  of  the  Pochuck  Mountain. 

That  the  oval-shaped  primary  hill,  called  the  Pochuck  Moun- 
tain, owes  a  part  at  least  of  its  present  altitude,  to  an  axis  of 
elevation  passing  through  it  longitudinally  from  north-northeast, 
to  south-southwest,  is  rendered  sufficiently  apparent  by  the  anti- 
clinal posture  of  the  limestone  reposing  at  its  base ;  that  which 
flanks  it  on  the  southeast  dipping  towards  the  Pochuck  Valley ; 
while  that  at  its  northwest  foot  has  an  inclination  towards  the 
valley  of  the  Wallkill,  in  the  opposite  direction.  The  valley  of 
Black  and  Warwick  creeks,  which  I  here  call  the  Pochuck 
Valley,  contains  the  limestone  in  a  trough,  considerably  disturbed, 
however,  from  a  symmetrical  synclinal  structure  by  a  series  of 
igneous  dikes  of  mineral  matter,  ranging  at  broken  intervals,  at 
a  nearly  straight  line  from  Amity,  in  New  York,  to  a  point  a 
little  south  of  Hamburg,  which  either  locally  derange,  or  alto- 
gether obliterate  the  dip  of  the  limestone  by  fusion  and  recrystal- 
lization.  The  prolongation  past  Hamburg  of  this  synclinal  axis, 
is  not  clearly  traceable,  in  consequence,  most  probably,  of  the 
close  approach  of  the  uptilting  primary  rocks  of  the  Hamburg 
Mountain  to  those  of  the  Pochuck  Mountain ;  at  this  vicinity  the 
upheaving  influence  of  the  former  countervailing,  for  a  limited 
space,  the  anticlinal  axis  of  the  Pochuck  Mountain,  causing  all 
in  the  tract  immediately  southwest  of  Hamburg  to  dip  along  a 
certain  distance  towards  the  northwest.  But  tracing  what  ought 
to  be  the  line  of  the  Pochuck  axis,  a  little  further  towards  the 
southwest,  we  fmd  distinct  evidence  throughout  a  belt  having  a 
somewhat  confused  anticlinal  dip,  of  its  prolongation  under  the 
limestone  between  Hamburg  and  Munroe.  It  would  seem  not  to 
extend  as  far  as  the  turnpike,  south  of  the  village  of  Lafayette ; 
for  though  the  limestone  displays  a  northwestern  dip  along  the 
margin  of  the  slate,  both  at  Munroe  and  on  the  turnpike,  we  can- 
not find  in  the  proper  places  any  corresponding  dip  to  the  south- 
east, which  might  give  proof  of  a  continuation  of  the  axis  so  far 
towards  the  southwest 

Another  axis  of  elevation  is  traceable  in  Pimple  Hill,  for  the 
limestone  at  its  southeastern  base  is  seen  dipping  from  the  hill,  or 
towards  the  southeast ;  and  we  have  already  recorded  the  north- 
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western  dip  of  its  beds  on  the  western  side,  or  between  Munroe 
and  the  turnpike.  Though  the  stratification  is  locally  much  con- 
torted and  disturbed  in  the  valley  between  Pimple  Hill  and  Ham- 
burg Mountain,  by  the  violent  disrupting  igneous  agencies,  which 
have  so  extensively  altered  the  texture  of  the  limestone,  yet  the 
general  structure  of  this  belt  is  that  of  a  somewhat  irregular 
Bjmclinal  trough,  which  may  be  traced  past  Sparta  into  the  valley 
of  Lubber  run,  though  with  many  interruptions  to  the  regularity 
of  the  synclinal  axis.  The  portion  of  this  valley  between  Sparta 
and  Lockwood  owes  the  uplifting  of  its  beds,  along  the  north- 
westem  side,  to  an  axis  occupying  longitudinally  the  narrow 
primary  ridge  which  stretches  from  Sparta  to  Andover  village. 

The  dip  of  the  limestone  becomes,  however,  very  irregular  as 
B^e  approach  the  several  insulated  primary  knobs  in  the  vicinity 
if  Lion  Pond  and  Panther  Pond,  and  between  these  and  Stan- 
K>pe.  Just  north  of  Panther  Pond,  the  little  limestone  which  is 
risible  b  seen  to  dip  towards  the  northwest,  evidently  thrown  off 
nto  that  position  from  an  axis  in  one  of  these  knobs.  Whether 
Jie  axis  of  the  Sparta  ridge,  that  of  the  knob,  south  of  the  pond, 
ind  that  traversing  the  ridge  which  passes  Alamuche,  belong  to 
>iie  line  of  elevation,  or  whether,  more  probably,  they  are  discon- 
dnuous,  is  a  point  not  readily  settled,  owing  to  the  obscure  expo- 
sure of  the  limestone  and  gneiss,  which  are  here  much  covered 
by  diluvium,  and  to  the  remarkable  intricacy  of  the  country  be- 
tween Lockwood  and  Andover  village. 

Between  Panther  Pond  and  Lockwood,  though  there  are  pro- 
bably several  contiguous  short  anticlinal  axes  in  the  primary 
knobs,  including,  no  doubt,  intervening  troughs  of  the  limestone, 
yet  this  rock  has  been  subsequently  so  affected  by  extensive 
igneous  agency  in  this  quarter,  as  to  show  an  almost  total  loss  of 
regularity  in  its  dip. 

Prolonging  our  observations  south  west  ward,  we  find  in  the 
comparatively  broad  tract  of  primary  rocks,  which  lies  between 
Lockwood  and  Vienna,  indications  of  more  than  one  axis  of 
devation  in  the  gneiss.  The  most  southeastern  of  these  has  up- 
heaved the  limestone  rocks  of  the  northwestern  side  of  the 
Hacketstown  Valley,  imparting  to  them  their  present  dip  to  the 
southeast  This  axis  has  probably  brought  to  the  surface,  the 
narrow  tract  of  gneiss,  extending  from  Hacketstown  towards 
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the  Mount  Bethel  Church,  pursuing  the  same  line  of  elevation, 
namely,  that  immediately  west  of  Musconetcong  Valley,  we  trace 
the  same  anticlinal  line,  or  more  probably,  one  parallel  and  nearly 
continuous  with  it,  through  what  is  termed  the  Mansfield  Valley. 
This  is  properly  the  axis  of  the  upheaved  belt  of  gneiss  which  lies 
between  the  Musconetcong  and  Pohatcong  streams.  We  have 
proofs  that  the  elevatory  force  extended  southwestward,  nearly 
to  the  Delaware,  inclining  the  beds  of  limestone,  on  the  one  hand, 
towards  the  Musconetcong ;  and  on  the  other,  towards  the  Po- 
hatcong. 

That  this  axis  of  elevation  is  not  strictly  coincident  with  that 
which  comes  in  to  meet  it  from  the  northeast,  is  rendered  likely 
by  the  variable  undulating  dip  of  the  rocks  along  the  centre  of 
the  Mansfield  Valley,  where  these  axes  should  pass.  It  is  a  phe- 
nomenon which  the  geologist  may  often  have  occasion  to  remark 
when  detecting  the  near  juxtaposition  of  two  anticlinal  axes 
which  overlap  or  pass  each  other,  that  the  strata  immediately 
within  its  range  are  almost  invariably  thrown  in  a  succession  of 
opposite  or  undulating  dips. 

To  the  southeast  of  the  general  axis  of  elevation,  viewing  it  as 
one,  thus  traceable  from  near  Lockwood  to  the  Delaware,  we 
have  the  singularly  uniform  straight  and  narrow  synclinal  valley 
of  the  Musconetcong,  along  nearly  the  whole  length  of  which 
the  limestone  will  be  found  dipping  away  from  the  hills  which 
bound  it  towards  a  synclinal  axis,  which  ranges  not  exactly  along 
its  centre,  however,  but  lies  nearest  to  its  southeastern  margin, 
approaching  the  stream  itself.  This  departure  from  a  central  po- 
sition in  the  synclinal  axis  of  the  valley,  is  a  very  usual  feature  in 
the  axes  of  the  Appalachian  chain.  It  results  as  a  necessary  con- 
sequence from  the  northwestern  dips  belonging  to  the  anticlinal 
axes  lying  next  to  the  southeast,  or  that  of  the  Schooley's  Moun- 
tain chain,  being  steeper  than  the  southeastern  dips  from  the  axis 
of  elevation  northwest  of  it.  This  want  of  symmetry  in  the  dip 
of  the  strata  would  not  claim  a  special  mention  in  this  place,  but 
for  the  truly  remarkable  circumstance,  that  throughout  nearly  the 
whole  length  of  the  Appalachian  chain,  embracing  many  hundred 
anticlinal  axes,  the  same  rule  prevails  with  scarcely  an  exception, 
the  northwestern  dips  being  steeper  than  the  opposite  south- 
eastern ones. 
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Resuming  our  ddineation  of  the  anticlinal  axes  which  aflSsct 
the  limestone  formation  of  the  Kittatinny  Valley,  the  next  in  order 
which  plainly  manifests  itself  to  the  northwest  of  the  general  line  of 
elevation  already  described,  belongs  to  the  small  ridge  of  primary 
rocks  which  runs  very  nearly  in  the  prolongation  of  Pimple  Hill, 
southwestward  from  the  turnpike  towards  Long  Pond.  South  of 
the  pond,  this  axis  is  distinctly  traceable  in  the  limestone  nearly  to 
the  next  turnpike,  which  passes  through  Andover.  If  this  and 
the  axis  of  Pimple  Hill  are  not  identical,  they  are  most  probably 
the  joint  results  of  one  elevatory  force,  exerted  along  a  nearly 
continuous  line.  West  of  Andover,  this  line  of  elevation  in  the 
limestone  is  no  longer  traceable,  the  dips  of  the  rock  on  the 
northern  side  of  the  Pcquest  being  referable  to  the  more  influen- 
tial axis  which  is  prolonged  from  the  violently  uplifted  ridge  of 
Jenny  Jump. 

Between  the  short  axis  now  described  and  that  of  the  Sparta 
ridge  southeast  of  it,  we  meet  with  a  narrow  belt  of  limestone, 
coming  to  a  point  towards  Pimple  Hill.  In  this  belt,  which  opens 
out  towards  the  southwest  in  the  more  expanded  synclinal  basin, 
southeast  of  the  Jenny  Jump  axes,  the  limestone  is  much  disturbedy 
and  along  its  eastern  side  is  in  some  places  entirely  crystallized 
by  igneous  agency. 

The  axis  of  elevation  which  passes  longitudinally  through 
Jenny  Jump,  is  plainly  exposed  in  the  limestone  for  several  miles 
in  both  directions.  At  the  southwestern  extremity  of  the  ridge  it 
passes  to  the  south  of  the  little  village  of  Sarepta,  and  parallel 
with  the  base  of  Scott's  Mountain  towards  Belvidere,  forming  a 
small  synclinal  basin  in  the  secondary  rocks,  between  Bridgeville 
and  Belvidere.  Along  this  anticlinal  axis,  especially  near  the 
mountain,  the  beds  of  the  limestone  are  highly  uplifted,  and  in 
many  places,  greatly  crushed. 

The  movement  which  elevated  Jenny  Jump,  seems  to  have 
been  every  where  one  of  excessive  suddenness  and  violence,  as 
the  strata  along  its  anticlinal  axis  are  not  only  there  frequently 
mach  dislocated  and  broken,  but  those  lying  immediately  along 
its  northwestern  base,  are  in  several  places  thrown  into  an  in- 
verted posture,  dipping,  not  to  the  northwest,  but  in  towards  the 
base  of  the  hill. 

Tracing  this  anticlinal  axis  towards  the  northeast,  we  find  it 


56 


exhibited  in  very  steep»  and  somewhat  disturbed  dips  in  the  lime- 
stone, for  a  short  distance  beyond  the  termination  of  the  moun- 
tain. It  afterwards  becomes  more  regular,  and  may  be  discovered 
running  for  many  miles  in  a  nearly  straight  course,  passing  a 
little  to  the  east  of  Greenville.  Between  this  point  and  the  turn- 
pike, we  fail  to  follow  it  in  consequence  of  the  difficulty  of  pro- 
curing distinct  exposures  of  the  strata;  but  about  a  mile  north- 
east of  the  turnpike,  we  perceive  an  anticlinal  axis,  ranging 
somewhat  parallel  with  and  northwest  of  Long  Pond,  and  coin- 
ciding so  nearly  in  direction  and  position  with  this  of  Jenny  Jump, 
as  to  warrant  us  in  regarding  it  as  a  portion  of  the  same  line  of 
elevation  near  its  northeastern  termination.  Were  this  axis  pro- 
longed yet  further  to  the  northeast,  it  would  constitute  one  long 
and  nearly  straight  axis  with  that  which  approaches  it  from  the 
northeast,  through  the  centre  of  Pochuck  Mountain ;  but  as  we 
have  already  shown  that  the  latter  subsides  near  Munroe,  we 
have  a  space  of  several  miles  along  which  their  continuity  is 
interrupted. 

Adverting  now  to  the  synclinal  basins,  included  between  this 
main  axis  of  Jenny  Jump  and  the  chain  of  axes  previously  traced, 
lying  to  the  southeast  of  it,  we  discover  the  limestone  to  form  one 
general  trough,  in  the  valley  of  the  Pequest,  between  Greenville 
and  the  Alamuche  belt  of  the  primary.  But  passing  the  Andover 
turnpike,  this  trough  runs  into  two,  on  account  of  the  interposed 
short  anticlinal  axis,  prolonged  from  Pimple  Hill.  Between  the 
anticlinal  axis  and  Alamuche,  the  southeastern  dips  are  observed 
to  occupy,  as  they  frequently  do,  a  much  wider  belt  than  the 
northwestern  one,  the  latter  being  by  far  the  steepest.  Whether 
farther  towards  the  southwest,  between  Jenny  Jump  and  the 
ridges  east  and  south  of  the  little  village  of  Vienna,  the  limestone 
of  this  tract  may  not  be  disturbed  from  the  simple  synclinal 
arrangement  which  it  has  near  Alamuche,  in  consequence  of  one 
or  more  short  axes  of  elevation  extending  into  it  from  the  spurs 
of  Scott's  Mountain,  is  a  question  not  readily  answered,  owing 
to  so  large  a  portion  of  the  surface  of  the  limestone  being  hid 
from  view,  first  by  the  Great  Meadow,  and  southwest  of  this,  by 
the  large  accumulations  of  diluvium  in  that  quarter. 

That  such  short  axes  do  disturb  the  limestone  near  Scott's 
Mountain,  is,  however,  highly  probable,  even  from  the  few  dips 
disclosed. 
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Though  it  is  difficult  to  trace  the  axes  of  elevation  aa  they 
traverse  the  primary  ridges,  on  account  of  the  frequency  of  the 
igneous  injections  in  the  gneiss  producing  much  contortion  in  the 
strata,  yet  viewing  the  topography  of  Scott's  Mountain  in  con* 
nexion  with  the  more  regular  dips  which  it  discloses,  we  cannot 
resist  the  impression,  that  it  owes  its  elevation  to  at  least  two 
considerable  anticlinal  axes. 

One  of  these  would  seem  to  range  along  its  southeastern  ridgesi 
passing  not  far  from  Oxford  Furnace,  and  southwestward  be- 
tween the  Lopatcong  and  Merrill's  brook,  affecting  the  limestone 
north  of  the  former  stream.  The  other  observes  a  more  north* 
western  line,  and  is  probably  connected  with  the  elevation  of  the 
primary  ridge,  called  the  Marble  Mountain,  at  the  Delaware.  At 
the  southeastern  base  of  Scott's  Mountain,  we  find  the  limestone 
assuming  the  synclinal  structure  in  the  valley  of  the  Pohatcong ; 
but  not  every  where  symmetrically,  as  it  gives  evidence,  especially 
as  we  approach  the  Delaware,  of  being  in  some  places  actually 
inverted  along  its  southwestern  border. 

It  is  difficult,  indeed,  to  find  the  rocks  any  where  dipping  to 
the  northwest,  throughout  the  whole  distance  from  the  Pohatcong, 
across  their  strike,  to  the  base  of  Marble  Mountain.  This  indi- 
cates, in  the  Kittatinny  Valley,  that  those  belts  of  the  stratum 
lying  to  the  northwest  of  each  anticlinal  axis,  instead  of  assuming, 
as  we  would  expect,  a  northwestern  dip,  have  been  so  forcibly 
upheaved  in  that  direction  as  to  have  been  tilted  in  many  cases 
beyond  the  vertical  plane,  and  tpade  to  fold  over,  with  a  south- 
east dip,  upon  the  southeastern  dipping  beds  belonging  to  the  next 
northwestern  axis.  Connected,  most  probably,  with  some  early 
movement  of  elevation  in  the  strata  around  Jenny  Jump,  there 
occurs  an  interesting  and  rather  unusual  phenomenon,  in  the  nar* 
row  belt  of  Umestone  at  the  base  of  the  mountain,  immediately  to 
the  southeast  of  the  little  village  of  Hope.  We  allude  here  to  the 
uncommon  structure  of  the  rock,  which  is  at  this  place  a  true 
conglomerate,  made  up  entirely  of  pebbles  and  rotted  fragments, 
fiome  of  them  being  many  inches  in  diameter,  which,  like  the 
paste  imbedding  and  cementing  them,  consist  exclusively  of  the 
same  materials  as  the  rest  of  the  blue  limestone  formation,  in 
^hich  this  conglomerate  occurs  as  one  of  the  interposed  beds. 

The  same  formation  embraces,  in  Pennsylvania,  a  similar 
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included  stratum,  occupying,  to  all  appearances,  a  corresponding 
position  in  the  general  mass  of  the  limestone.  This  occurs  on 
the  Northkill,  a  little  above  the  village  of  Bemville,  in  Berks 
county:  these  are  the  two  principal  localities  at  which  I  have 
hitherto  discovered  this  coarse,  calcareous  conglomerate.  But 
I  am  authorized  by  my  brother.  Professor  William  B.  Rogers, 
the  state  geologist  of  Virgnia,  to  mention,  that  an  equivalent 
rock  prevails  in  the  same  relative  place  in  the  geological  series, 
at  several  points  along  the  Kittatinny  Valley  in  that  State. 

This  conglomerate  imparts  interest  to  all  inquiries  respecting 
the  dale  of  the  disturbances  which  have  elevated  our  great  series 
of  Appalachian  rocks,  throughout  their  prodigious  range,  from 
Vermont  to  Alabama :  it  distinctly  implies  that  the  shores  of  the 
Appalachian  ocean  were  agitated  at  the  early  epoch  at  which 
the  limestone  was  produced,  by  a  movement  sufficiently  violent  to 
shatter  and  convert  into  pebbles  some  of  that  rock  already 
deposited. 

The  facts  above  adduced,  prove,  also,  that,  though  apparently 
sudden  and  of  short  duration,  this  convulsion  of  the  limestone 
ranged,  if  not  uninterruptedly  at  least  at  intervals,  far  to  the  south- 
west, along  the  same  line  of  ancient  shore :  for  it  is  indisputable, 
that  the  general  belt  of  the  Highlands,  and  their  prolongation 
southward,  formed  the  general  southeastern  coast  of  the  great 
ancient  secondary  or  Appalachian  sea,  if  not  every  where  at  the 
commencement  of  these  deposits,  certainly  after  the  first  two  or 
three  formations  were  accumulated. 

The  next  main  axis  of  elevation  beyond  that  of  Jenny  Jump,  is 
traceable  from  near  Deckertown  southward,  passing  the  villages 
of  Harmonyvale,  Lafayette,  Newton,  and  Johnsonburg.  Strict 
continuity  of  the  anticlinal  axis  between  these  several  points  is 
not,  however,  clearly  established ;  and,  very  possibly,  it  is  rather 
a  succession  of  two  or  three  coincident  axes  than  one  of  unbroken 
regularity :  the  upheaved  belt  of  limestone  containing  this  chain 
of  axes  is  itself  uninterrupted  from  the  Wallkill,  near  Decker- 
town,  to  Johnsonburg,  its  northwestern  margin ;  and  that  of  the 
belts  on  its  southwestern  prolongation,  at  Hope  and  'Bclvidere, 
have  been  delineated  in  detail  when  describing  the  geographical 
range  of  the  formation.  On  the  southeast,  between  this  anticlinal 
belt  of  the  limestone  and  that  which  contams  the  axes  of  the 
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Pochuck  and  Jenny  Jump  Mountains,  there  is  a  long  and  narrow 
zone  of  the  overlying  slate.  Formation  III.  This  starts  from  the 
Wallkill,  about  three  miles  northeast  of  Deckertown,  and  ranges 
in  an  attenuated  ridge,  until  opposite  Newton,  passing  about  half 
a  mile  east  of  Harmony  vale  and  Lafayette.  It  presents  through- 
out its  whole  length  a  regular  synclinal  structure,  lying  in  the 
middle  of  the  trough  of  limestone,  formed  by  the  two  parallel 
anticlinal  axes  above  referred  to.  About  four  miles  southwest  of 
the  termination  of  this  narrow  range  of  slate,  another  commences, 
beginning  between  Reading's  Pond  and  the  turnpike,  and  passing 
a  little  west  of  Greenville.  Between  this  belt,  which  is  very 
narrow,  and  Grass  Pond,  near  the  anticlinal  axis,  occurs  another 
similar  small  range  of  the  slate.  The  two  parallel  little  ridges  of 
this  rock  lie  in  the  prolongation  of  the  general  synclinal  troughy 
between  the  two  main  anticlinal  axes,  separated,  however,  by  a 
short  interposed  axis  of  elevation,  traceable  between  them  from 
Reading's  Pond,  southwestward.  Each  belt  of  the  slate  has, 
therefore,  the  structure  of  a  narrow  synclinal  ridge. 

Lying  a  little  further  to  the  northwest  than  the  principal  axis, 
which  passes  Johnsonburg,  there  commences  an  axis  which 
elevates  the  limestone  of  the  oval  tract,  extending  from  near 
Johnsonburg  nearly  to  Sarepta. 

The  axis  to  which  we  now  allude  passes  a  little  northwest 
of  the  village  of  Hope,  dying  out  beneath  the  slate  towards 
Sarepta.  Between  it  and  the  northwestern  dipping  limestone, 
uptilted  by  the  axis  of  Jenny  Jump,  we  may  trace  another  long, 
narrow,  and  nearly  straight  belt  of  the  slate.  This  small  ridge 
of  the  slate,*like  those  previously  mentioned,  contains  a  synclinal 
axis  running  centrally  along  it. 

Besides  the  anticlinal  axis  which  ranges  a  little  northwest  of 
Hope,  we  have  indications  of  another  shorter  one,  lying  between 
it  and  the  western  margin  of  the  limestone.  But  this  lesser  axis, 
the  presence  of  which  explains  the  sweep  towards  the  westward 
at  this  place,  at  the  edge  of  the  upheaved  rocks,  has  not  been 
accurately  traced,  owing  to  the  fewness  of  distinct  exposures. 

The  last  of  the  main  anticlinal  axis  of  the  Kittatinny  Valley 
towards  the  northwest,  is  that  of  the  limestone  belt  of  the  valley 
of  the  PaulinskilL 

This  axis  may  be  pursued  for  nearly  the  whole  length  of  this 
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nrer.  Its  usoal  poritioo  is  somewhat  to  the  southeast  of  the 
middfe  of  the  valley.  Like  many  of  the  others,  opoo  hs  aoiitb- 
east  it  is  not  always  symmetrical,  the  strata  oo  its  two  sides 
dipping  at  diflerent  degrees  of  inclination,  and  being,  besides, 
often  separated  by  either  a  crush  of  the  rocks  near  their  torn,  or 
by  a  partial  dislocation  immediately  at  the  axis. 

West  of  Newtown  the  general  belt  of  limestone  is  traversed, 
for  a  space  of  several  miles,  by  a  narrow  tract  of  the  slate, 
causing  its  northeastern  termination  to  be  in  the  form  of  two 
wedge-shaped  prongs,  one  ending  near  Comverville,  the  other 
about  three  miles  north  of  Newtown. 

This  southeastern  branch,  from  the  main  tract  of  the  limestone^ 
contains,  we  have  reason  to  believe,  a  lesser  parallel  anticlinal 
axis,  the  cause,  indeed,  of  the  elevation  of  the  limestone  along 
this  line.  Between  it  and  the  main  axis,  a  little  southeast  of 
Swartwout's  Pond,  all  the  rocks  have  a  synclinal  arrangement, 
the  belt  of  slate  lying  in  the  middle  of  the  trough  of  the  limestone. 

Tracing  the  principal  axis  of  the  Paulinskill  Valley  beyond 
the  termination  of  the  limestone  near  Courserville,  we  find  it  run- 
ning for  several  miles  further  towards  the  northeast,  until  it  passes 
a  little  west  of  Dcckertown,  elevating  the  beds  of  the  slate. 

The  limestone  valley  of  the  Paulinskill  corresponds  accurately 
in  its  general  physical  features  with  what  is  termed  a  valley  of 
elevation. 

Its  strata  having  been  upheaved  along  a  central  anticlinal  axis, 
the  surface  of  the  valley  is  somewhat  raised  in  the  centre,  and 
depressed  along  both  margins,  while  the  overlying  and  surround- 
ing strata  of  slate,  less  broken  and  denuded  than>  the  limestone, 
encompasses  it  in  a  regular  escarpment,  giving  to  the  whole  the 
true  structure  of  a  valley  of  elevation. 

A  much  broader  zone  of  slate  is  interposed  between  the 
Paulinskill  axis  and  that  of  the  Newtown  Valley,  than  between  this 
latter  and  the  axis  of  the  Jenny  Jump  and  Pochuck  range.  This 
is  obviously  the  result  of  a  twofold  cause,  the  greater  interval 
which  separates  the  two  northwestern  axes,  and  the  less  amount 
of  vertical  elevation  in  the  strata  adjoining  them :  leaving,  there- 
fore, both  a  broader  and  deeper  synclinal  trough  in  the  slate 
to  resist  the  denuding  agency  of  the  currents,  which  have  swept 
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off  80  Ifkrge  a  portion  of  the  upper  strata  from  the  Kittatinny 
Valley.  Between  Belvidere  and  Columbia,  on  the  Delaware,  the 
timet  of  slate,  which  is  here  several  miles  in  breadth,  exhibits 
mimarpus  local  changes  of  dip,  the  result  probably  of  a  series  of 
lesser  anticlinal  axes,  which  may  traverse  this  end  of  the  belt 
The  (^que  cleavage  planes  are  so  conspicuously  displayed  in  this 
part  of  its  range,  as  to  efface,  very  generally,  all  distinct  traces 
of  the  true  stratification,  rendering  the  determination  of  its  axes  a 
work  of  extreme  uncertainty.  The  simple  s}mclinal  structure  of 
this  belt  opposite  Newton  and  Augusta  may,  however,  be  readily 
established  by  a  close  attention  to  the  true  dip  of  the  rocks. 

Only  two  other  ranges  of  the  lower  Appalachian  limestone, 
besides  those  already  referred  to,  occur  within  the  State.  These 
are,  the  belt  traversing  German  Valley  and  its  extension,  and  the 
small  patch  in  the  valley  of  Mendham.  Both  of  these  have  been 
previously  adverted  to,  as  occurring  in  the  form  of  narfow  syn- 
clinal basins,  included  between  the  adjacent  ridges  of  the  primary 
rocks.  The  upheaving  of  these  latter,  by  a  series  of  axes  of 
elevation  difficult  to  trace  in  detail,  has  manifestly  given  to  the 
limestone  its  synclinal  posture  in  the  intervening  valleys,  where 
this  rock  obviously  once  spread  itself  over  much  wider  tracts  than 
at  present. 

Igneous  Rocks  connected  with  Formation  IL 

Of  the  changes  induced  upon  the  limestone  by  igneous  action. — 
The  blue  limestone  of  the  Kittatinny  Valley  exhibits,  in  certain 
localities,  some  highly  impressive  and  remarkable  phenomena  of 
alteration  of  structure,  induced  by  the  heating  agency  of  a  series 
of  igneous  injections.  The  altered  bands  of  the  rock  may  be  cor- 
rectly grouped  into  tyro  distinct  belts,  ranging  from  northeast  to 
southwest,  parallel  to  the  general  strike  of  all  the  strata  in  this 
quarter  of  the  State.  The  more  northeastern  of  these  belts  oc- 
cupies, at  intervals,  the  valley  which  lies  immediately  at  the  foot 
of  the  Hamburg  or  Wallkill  Mountain,  throughout  nearly  its 
whole  length,  keeping  usually  towards  its  northwestern  margin, 
or  near  the  base  of  the  Pochuck  Mountain,  and  the  belt  of  hills 
in  its  prolongation  to  the  southwest,  namely,  the  hills  north  of 

6 


62 

Franklin,  Pimple  Hill,  and  the  hills  north  and  west  of  Sparta 
and  Lockwood. 

That  further  to  the  southwest  commences  at  the  northeastern 
extremity  of  Jenny  Jump,  and  follows  the  southeastern  base  of 
this  mountain  throughout  nearly  its  whole  length,  beyond  which, 
after  an  interruption  of  about  two  miles,  it  again  occurs  near 
Oxford ;  and  further  still,  at  intervals,  near  Concord  and  David- 
son, where  it  is  within  two  miles  of  the  Delaware.  Traced  lon- 
gitudinally, the  altered  rock  shows  itself  not  so  much  in  one  con- 
tinuous line,  as  in  a  succession  of  long,  narrow,  and  somewhat 
detached  belts,  several  of  which  sometimes  lie  parallel  to  each 
other  and  closely  contiguous. 

The  northeastern  tract  first  shows  itself  at  Mounts  Adam  and 
Eve,  in  New  York,  about  five  miles  beyond  the  state  line,  and 
has  its  southwestern  termination  in  the  neighbourhood  of  Lock- 
wood.  Over  this  whole  distance,  though  the  altered  material 
exhibits  considerable  diversity  in  regard  to  the  imbedded  minerals 
which  it  contains,  yet  the  main  mass  of  the  rock,  or  the  calca- 
reous paste  investing  them,  retains  to  a  great  extent,  a  uniform 
character  as  to  colour  and  structure. 

When  destitute,  or  nearly  so,  of  the  extraneous  minerals 
oi\en  diffused  through  it,  the  prevailing  condition  of  the  rock 
is  that  of  a  white,  perfectly  crystalline  limestone.  An  extreme 
degree  of  developement  of  the  crystalline  structure,  is  when  the 
mass  had  assumed  the  condition  of  rhombic  calcareous  spar. 
It  is  then  often  semitranslucent,  but  more  frequently  it  is  of  an 
opaque  white,  and  occasionally  of  a  pink  hue,  resembling  some- 
what reddish  felspar.  These  varieties  may  be  regarded  as  the 
altered  rock  under  its  most  characteristic  features,  and  are  to  be 
viewed  as  exhibiting  the  limit  of  alteration  of  which  the  limestone 
has  b6en  susceptible  by  igneous  action,  where  it  has  been  pure^  or 
consisted  of  little  else  than  carbonate  of  lime.  When  of  such 
aspect  and  structure,  the  mineral  most  usually  disseminated 
through  it  is  plumbago,  in  small  brilliant  plates,  often  perfectly 
hexagonal.  Besides  ttiis  highly  developed  crystallization,  it  pre- 
sents every  gradation  of  crystalline  structure  down  to  a  finely 
granular  one,  and  even  to  what  may  be  termed  the  subcrystal- 
line  condition,  when  it  often  partakes  of  the  colour  and  texture 
of  the  blue  limestone,  out  of  which  all  these  varieties  have  origi- 
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Dated.  Clouded,  veined,  and  spotted,  by  various  mineral  matters 
mingled  through  it,  and  frequently  susceptible  of  an  excellent 
pdish,  it  promises  to  furnish,  if  attainable  in  masses  of  sufficient 
size,  a  material  of  superior  beauty  for  ornamental  purposes  in  archi- 
tecture. Various  foreign  minerals  blend  themselves  occasionally 
through  the  substance  of  the  calcareous  rock  in  every  possible 
proportion,  from  a  few  sparse  crystals  to  such  an  abundance  as 
ahnost  to  replace  the  calcareous  matter,  which  then  merely  fulfils 
the  part  of  a  cement. 

These  minerals,  several  of  which  are  rare  in  the'cabinets  of 
the  mineralogist,  constitute  a  list,  when  all  are  enumerated,  of  con- 
siderable extent.  Those  which  chiefly  predominate,  and  which 
tend  by  their  prevalence  to  impart  a  certain  uniform  mineral 
character  to  the  altered  limestone,  are :  Condrodite^  or  Brucite, 
in  orange-yellow  crystals;  avgiie^  common  and  crystallized; 
pbtmbagOf  foliated  usually  in  six-sided  scales;  spineUe,  often  in 
octohedral  crystals ;  sahlite,  and  rnica. 

The  following  catalogue,  by  Dr.  Fowler,  of  Franklin,  who  has 
zealously  contributed  to  draw  the  attention  of  mineralogists  to  this 
interesting  region,  exhibits  a  sufficiently  detailed  list  of  the  mi- 
nerals hitherto  discovered  in  association  with  the  altered  lime- 
liooe: 

^FrankKnite, — A  new  metalliferous  combination,  containing, 
according  to  Berthier,  of  oxide  of  zinc  17,  of  iron  66,  and  man- 
ganese 16  parts,  is  very  abundant,  indeed  it  appears  inexhaustible. 
It  commences  about  half  a  mile  northeast  of  Franklin  Furnace,  and 
extends  two  miles  southwest  of  Sparta,  a  distance  of  nine  miles. 
It  is  accompanied  in  this  whole  distance  by  the  red  oxide  of  zinc, 
mutually  enveloping  each  other.  The  greatest  quantity  appears 
to  be  at  Franklin  Furnace.  The  bed  here  is  about  one  hundred 
ieet  high  above  the  adjoining  land,  on  the  west  side  of  it,  and 
from  ten  to  forty  feet  wide.  Various  attempts  have  been  made 
to  work  this  ore  in  a  blast  furnace,  but  without  success.  It  fre- 
quently congeals  in  the  hearth  before  time  is  allowed  to  get  it  out 
in  a  liquid  state,  in  consequence  of  a  combination  of  the  iron  with 
manganese.  All  this  difficulty,  I  apprehend,  might  be  overcome, 
if  a  method  could  be  discovered  of  smelting  iron  ore  in  a  blast 
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furnace  with  anthracite  coal ;  as  the  Franklinite  requires  a  greater 
degree  of  heat  to  cause  it  to  retain  its  liquid  state,  than  can  be 
obtained  by  the  use  of  charcoal.  It  occurs  in  grains,  imbedded 
in  the  white  carbonate  of  lime,  and  detached  in  concretions  of 
various  sizes,  from  that  of  a  pin's  head  to  a  hickory  nut ;  also  in 
regular  octohedral  crystals  emargindted  on  the  angles,  small  at 
Franklin,  but  very  perfect,  with  brilliant  faces.  At  Sterling,  the 
crystals  are  large  and  perfect.  I  have  one  from  that  place  that 
measures  sixteen  inches  around  the  base. 

"  Red  Oxide  of  Zinc. — At  Sterling,  three  miles  from  Franklin, 
a  mountain  mass  of  this  formation  presents  itself  about  two  hun- 
dred feet  high.  Here,  as  Mr.  Nuttall  truly  observes,  the  red 
Oxide  of  zinc  forms,  as  it  were,  a  paste,  in  which  the  crystals  of 
Franklinite  are  thickly  imbedded ;  in  fact  a  metalliferous  por- 
phyry. This  appears  to  be  best  adapted  for  manufacturing  purposes. 
The  Franklinite  imbedded  in  the  zinc  ore  here,  is  highly  magnetic, 
and  may  be  all  separated  by  magnetic  cylinders,  recently  brought 
into  use  to  separate  the  earthy  portion  of  magnetic  iron  ore.  It 
was  long  since  observed,  that  this  ore  is  well  adapted  for  the  ma- 
nufacture of  the  best  brass,  and  may  be  employed  without  any 
previous  preparation.  It  is  reduced  without  any  difficulty  to  a 
metallic  state,  and  may  be  made  to  furnish  the  sulphate  of  zinc 
(white  vitriol.)  Berthier  found  it  to  contain  oxide  of  zinc  88,  red 
oxide  of  manganese  12. 

"  Magnetic  Iron  Ore. — On  the  west  side  of  the  Franklinite,  and 
often  within  a  few  feet  of  it,  appears  an  abundance  of  magnetic 
iron  ore,  usually  accompanied  by  hornblende  rock.  In  some 
places  it  soon  runs  into  the  Franklinite,  which  destroys  its  useful- 
ness ;  and  the  largest  beds  are  combined  with  plumbago,  which 
renders  it  unprofitable  to  work  in  a  blooming  forge,  but  valuable 
in  a  blast  furnace. 

<<  The  other  minerals  found  in  this  district  are  numerous,  rare, 
interesting,  and  several  of  them  new,  and  not  found  in  any  other 
place,  but  better  calculated  to  instruct  the  naturalist  and  adorn 
his  cabinet,  than  for  any  particular  uses  to  which  they  have  as 
yet  been  applied.  A  catalogue  which  I  have  subjoined,  designates 
the  minerals  as  they  occur  in  each  township. 

*'In  Byram  Township^  considered  the  southwestern  extremity 
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of  the  white  carbonate  of  lime,  occur :  Spinelle,  colour  reddish- 
brown,  green,  and  black,  in  octohedral  crystals,  associated  with 
onuigeHX)loured  Brucite.  Brucite  of  various  shades,  from  that 
of  a  straw-colour,  to  dark-orange,  and  nearly  black.  Gray  horn- 
Uende,  in  six-sided  prisms,  with  dihedral  summits. 

**  In  the  Toumship  ofHardisUm. — M  Sparta :  Brucite  of  a  beau- 
tiful boney-colour :  the  finest  we  have  is  found  here.  Augite,  in 
six-sided  prisms ;  colour  brownish-green. 

^  At  Sterling. — Spinelle,  black,  green,  and  gray,  in  octohedral 
cr3r8tal8.  Brucite  of  various  shades.  Rutilc ;  colour  steel-gray ; 
lustre  metallic,  in  acicular  prisms,  with  longitudinal  striae.  Blende, 
black  and  white;  the  white  sometimes  in  octohedral  crystals,  the 
lustre  brilliant  Dysluite,  in  octohedral  crystals;  colour  brown 
externally;  internally  yellowish-brown;  lustre  metallic  (a  new 
mineral).  Ferruginous  silicate  of  manganese,  in  six-sided  prisms, 
colour  pale-yellow ;  associated  with  Franklinite.  Tourmaline,  im- 
bedded in  white  felspar,  in  six-sided  prisms ;  longitudinally  stria- 
ted ;  colour  reddish-brown.  Green  and  blue  carbonate  of  copper. 
A  number  of  large  excavations  were  made  at  the  Sterling  Mine 
for  copper,  during  the  revolutionary  war,  under  an  erroneous 
impression,  that  the  red  oxide  of  zinc  was  the  red  copper  ore.  It 
was  the  property  of  Liord  Sterling ;  hence  the  name  of  the  Sterling 
Mine.  Of  copper,  we  only  find  there  a  trace  of  the  green  and 
blue  carbonate, 

••  At  PranUin. — Spinelle,  black  and  red  crystallized.  Ceylonile, 
g^reen  and  bluish-green,  in  perfect  octohedrons,  truncated  on  the 
uigles ;  lustre  of  the  brilliance  of  polished  steel.  Garnets,  black, 
3rown,  yellow,  red,  and  green,  crystallized  in  dodecahedrons. 
Silicate  of  manganese,  light  brownish-red.  Ferro-silicate  of  man- 
{anese,  of  Professor  Thompson,  and  the  Fowlerite  of  Nuttall,  light 
"ed  or  pink,  foliated  and  splendent;  has  much  the  appearance 
>f  felspar ;  is  also  in  rectangular  prisms.  Sesquisilicate  of  man- 
ganese, lamellar  in  scales  or  small  plates;  colour  brownish-black. 
Hornblende,  crystallized.  Actynolite,  crystallized.  Tremolite, 
crystallized.  Augite,  common  variety,  crystallized.  JeflTersonite, 
common  variety,  crystallized.  Plumbago,  foliated  and  crystallized 
iQ  six-sided  scales.  Brucite  of  various  shades.  Scapolite,  white, 
crystallized.  Wernerite,  yellow,  crystallized.  Tourmaline,  Uack, 
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crystallized.  Fluate  of  lime,  earthy  and  crystallized.  Galena. 
Oolite,  in  small  grains  about  the  size  of  a  mustard-aeed,  diasemi- 
nated  in  blue  secondary  carbonate  of  lime.  Asbestus,  connected 
with  hornblende  rock.  Green  beryl.  Felspar,  green  and  white, 
crystallized.  Epidote  and  pink  carbonate  of  lime.  Arsenical 
pyrites.  Serpentine.  Sahlite.  Cocolite,  green  and  black.  Sphene, 
honey-colour,  crystallized.  Quartz.  Jasper.  Chalcedony.  Ame- 
thyst crystallized.  Agate.  Mica,  black  and  orange*coloured, 
crystallized.  Zircon,  crystallized.  Sulphate  of  Molybdena.  Phos- 
phate of  iron.  Carbonate  of  iron.  Steatite,  foliated,  with  yellow 
garnet  Phosphate  of  lime  crystallized.  Pale  yellow  blende,  of  a 
foliated  structure,  lustre,  vitreous. 

**  Near  Hamburgh. — An  ore  of  manganese  and  iron,  of  a  light 
reddish-brown,  very  compact  and  heavy.    Augite  and  Brucite. 

"  In  the  Township  of  Vernon. — Green  spinelle  and  Brucite,  in 
octohedral  crystals. 

"  In  Newton  Township. — Sulphate  of  barytes  in  lamellar  masses, 
and  tabular  crystals,  in  a  vein  traversing  secondary  limestone. 
Sapphire,  blue  and  white,  in  rhombs  and  six-sided  prisms.  Red 
oxide  of  titanium.  Gray  spinelle  in  large  octohedral  crystals. 
Mica,  copper-coloured,  in  hexahedral  crystals.  Idocrase,  crys- 
tallized, yellowish-brown.  Steatite,  presenting  the  pseudomor- 
phous  form  of  quartz,  scapolite,  and  spinelle.  Scapolite,  in  four- 
sided  prisms. 

"  For  a  more  particular  account  of  the  Newton  minerals,  see 
Silliman's  Journal,  vol.  xxi.  page  319. 

"/ti  Frankford  Township. — Serpentine,  of  a  light  yellowish- 
green,  bears  a  fine  polish,  has  a  glistening  lustre,  and  is  quite 
abundant.*' 

On  the  Franklin  or  Warwick  mountain,  about  four  miles  east 
of  the  furnace,  are  numerous  beds  of  iron  ore,  from  which  many 
thousand  tons  have  been  taken ;  and  which  still  contain  a  large 
quantity  of  the  best  quality  of  ore,  either  for  a  blooming  forge  or 
blast  furnace.  Iron  pyrites  occurs  here,  both  in  the  valley  and  on 
the  mountain,  of  a  proper  quality  to  manufacture  sulphate  of  iron 
(copperas).  It  also  occurs  crystallized,  in  cubes,  in  octahedrons, 
and  dodecahedrons,  frequently  perfect  and  highly  splendid. 
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Following  the  range  of  the  crystalline  limestone  somewhat 
Oiore  in  detail,  we  shall  commence  our  description  of  its  geologi* 
cal  features  where  it  first  conspicuously  shows  itself,  in  the  neigh- 
bourhood of  Amity,  in  New  York.  Here,  and  for  several  miles  to 
the  southwest,  the  belts  of  altered  rock  occupy  a  very  considerable 
width,  in  the  valley  ranging  from  Mounts  Adam  and  Eve  towards 
Hamburg,  forming  a  zone  averaging,  at  first,  half  a  mile  in  breadth, 
bat  contracting  to  two  or  three  hundred  yards.  The  crystalline 
material  in  its  most  perfect  form,  does  not,  however,  fill  the  whole 
space,  but  occupies  rather  a  series  of  closely  adjacent  parallel 
bands,  most  numerous  towards  the  middle  and  northwestern  side 
of  the  valley,  where  a  chain  of  low  irregular  ridges  usually  con- 
tain the  limestone  in  the  highest  state  of  crystallization.  These  evi- 
dently mark  the  existence  of  a  series  of  parallel  veins  of  igneous 
origin,  the  intrusion  of  which  into  the  limestone,  have  obviously 
caused  its  alteration.  Between  the  base  of  the  Wallkill  Mountain 
and  the  crystalline  rock  towards  the  middle  of  the  valley,  we 
usually  meet  with  beds  of  the  formation  which  evince  but  a  par- 
tial amount  of  change  from  the  igneous  action;  the  limestone 
retaining  more  or  less  of  its  bluish  tint,  and  presenting  only  a  sub- 
crystalline,  or  even  the  ordinary  earthy,  texture.  These  less  al- 
tered beds,  reposing  upon  the  gneiss  of  the  Wallkill  Mountain,  dip 
towards  the  northwest.  Towards  the  base  of  the  Pochuck  Hill, 
on  the  other  side  of  the  valley,  the  limestone  would  seem  to  have 
undergone  a  more  extensive  alteration.  Approaching  Hamburg, 
the  crystalline  belt  contracts  considerably  in  width.  About  two 
md  a  half  miles  northeast  of  that  village,  we  find  it  occupying  a 
broken  chain  of  long,  narrow,  irregular  ridges  of  considerable 
elevation.  These  range  parallel  with  the  base  of  the  Pochuck 
Mountain,  separated  from  it  by  a  tract  of  low  meadow  ground, 
ftbout  three  hundred  yards  in  breadth.  In  this  belt  the  altered 
limestone  is  in  great  confusion;  the  calcareous  crystalline  matter 
mingled  largely,  in  many  places,  with  a  white  friable  sand- 
U  referable,  obviously,  to  Formation  I.,  the  position  of  which, 
when  it  occurs  at  all,  is  immediately  beneath  the  limestone. 
The  fused  calcareous  matter  seems  in  some  cases  to  have  pene- 
trated the  substance  of  the  sandstone.  The  height  of  thi^  ridge  or 
chain  of  ridges  may  be  stated  to  average  about  two  hnndred  feet ; 
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the  width  at  the  base  being  not  less  than  a  fourth  of  a  inile»  and  the 
length  rather  more  than  one  mile.  Besides  the  mass  of  altered 
limestone,  these  ridges  comprise  portions  of  Formation  I.,  toge- 
ther with  beds  of  the  gneiss,  both  in  a  highly  disordered  and  sbal* 
tered  condition,  with  more  than  one  extensive  dike  of  igneooi 
matter,  the  immediate  cause,  most  probably,  of  these  disturbances. 

From  the  confusion  which  accompanies  all  th^se  rocks,  none 
of  them  can  be  found,  even  for  a  short  distance,  possessing  any 
regularity  of  dip. 

The  gneiss  rocks  of  the  Pochuck  Mountain,  on  the  contrary, 
are  distinctly  seen  dipping  steeply  towards  the  valley  to  the 
southeast 

The  most  conspicuous  display  of  the  crystalline  limestone  is  at 
the  two  extremities  of  the  ridge  which  lie  nearest  Hamburg. 
Between  these  points,  towards  its  central  portion,  the  same  ridge 
contains  a  large  well-known  deposit  of  brown  or  hematitic  iron 
ore,  occupying  its  summit  and  sides,  and  penetrating  deeply  into 
the  body  of  the  hill ;  details  regarding  this  valuable  iron  mine 
will  be  given  under  another  head. 

Separated  from  the  Hamburg  belt  of  altered  limestone,  by  a 
spur  of  the  Wallkill  Mountain,  there  exists  another  band  of  the 
crystalline  rock  on  the  Sand  Pond  creek,  about  one  mile  and  three 
quarters  southeast  of  Hamburg.  This  commences  near  the  south- 
western termination  of  a  small  knob  of  gneiss. 

Though  highly  crystalline,  the  limestone  still  retains  consider- 
able regularity  of  stratification,  dipping  towards  the  west-north- 
west, at  an  angle  of  20°,  being  well  exposed  in  a  quarry,  (the 
properly  of  Wm.  Edsall,)  where  it  is  used  for  making  pure  lime. 
It  is  white,  and  highly  crystalline,  and  contains  disseminated 
scales  of  graphite.  This  line  of  altered  rock  ranges  south-west- 
ward nearly  to  the  turnpike,  and  is  met  with  again  on  the  road 
to  Sparta,  about  half  a  mile  beyond  the  turnpike. 

Between  the  small  knob  of  gneiss,  above  spoken  of,  and  the 
Wallkill  Mountain,  to  the  southeast,  we  meet  with  another  depo- 
sit of  brown  or  hematitic  iron  ore,  a  little  beyond  the  termination 
of  the  crystalline  limestone,  none  of  which,  however,  is  discovered 
near  it.  This  ore  will  be  more  minutely  described  in  another 
place. 


To  the  northeast  of  this  altered  belt  we  traced  another^  occupj* 
iDg  the  northwestern  side  of  the  Mine  Hiil,  east  of  the  Wallkill 
ttreaniy  a  long  narrow  point  of  primary  rocks,  extending  from 
Pimple  Hill  to  within  about  three  miles  of  Hamburg.  Not  far 
from  ihe  northeast  termination  of  Pimple  Hill,  and  near  the  old 
Franklin  furnace,  we  encounter,  in  the  northwestern  side  of  the 
Mine  Hill,  next  the  valley  of  the  Wallkill,  a  narrow  belt  of  com^ 
mon  gneiss  rock,  dipping,  as  usual,  to  the  southeast.  Reposing 
upon  this,  with  a  conformable  dip,  is  seen  a  highly  interesting 
mineral  vein  composed  of  impure  magnetic  iron  ore,  FrankliniUf 
Oametf  Jefersonite,  and  several  other  crystalline  minerals,  blend^ 
ed,  especially  near  the  borders  of  the  mass,  with  the  crystalline 
limestone,  much  darkened  and  changed  from  its  ordinary  appear* 
ance,  by  the  amount  of  combined  mineral  matter ;  much  of  this 
calcareous  portion  of  the  vein  is  pervaded  by  small  granular 
crystals  of  the  FrankliniU.  The  whole  vein  has  a  thickness  of 
several  feet. 

Immediately  east  of  this  metalliferous  vein,  there  rests,  in  the 
main  body  of  the  hill,  a  broad  belt  of  the  white  crystalline  lime- 
Stone,  preserving  its  original,  rather  steep,  southeastern  dip.  The 
position  of  the  vein  here,  is  therefore,  as  in  the  majority  of  in* 
stances  in  the  region,  intermediate  between  the  primary  strata 
and  the  beds  of  altered  limestone,  which,  notwithstanding  the 
partial  fusion  and  intense  heat  to  which  it  has  been  subjected,  still 
furnishes  distinct  traces  of  its  lines  of  deposition. 

Towards  the  eastern  declivity  of  the  hill,  the  crystalline  rock 
prevails  in  considerable  purity,  though  it  is  often  very  free  from 
foreign  admixtures,  even  adjacent  to  the  metalliferous  vein.  In 
this  latter  position,  however,  it  is  more  frequently  mixed  with 
(puaiZt  fehpavf  sahlite^  augiie,  hornblende^  and  a  great  variety  of 
minerals,  some  of  which  are  common  ingredients  in  the  primary 
Urata  of  the  country.  In  the  quartz,  and  near  its  contact  with 
the  limestone,  green  spineUe  occurs. 

The  occurrence  of  so  many  of  the  minerals  which  are  constitu- 
ents of  the  adjoining  primary  rocks,  both  in  the  intrusive  vein  itself, 
and  in  the  neighbouring  portions  of  the  altered  limestone,  is  a  fact 
of  no  little  theoretical  interest,  as  it  leads  us  directly  to  views  tend- 
ing to  explain  satisfactorily  the  several  sources  of  the  numerous 
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tod  varied  crystalline  minerals  foand  connected  with  the  changes 
efiected  in  the  limestone. 

At  the  summit  of  the  ridge  there  is  a  seam  of  quartz  rock,  pre* 
senting  some  indications  of  its  occurring  as  a  vein  in  the  white 
limestone.  Its  nature  and  origin  cannot  be  proved,  for  it  may  be 
a  vein  of  mineral  matter  strictly  intrusive,  or  one  of  the  beds 
of  cherts  so  common  in  the  limestone,  or  a  portion  of  Forma« 
tion  L,  completely  fused  by  contact  with  the  intensely  heated 
metalliferous  vein.  The  confused  arrangement  and  varied  aggre- 
gation of  the  altering  and  altered  materials  at  this  place,  render  it 
next  to  impossible  to  trace  the  true  relationship  subsisting  between 
some  of  the  parts  comprised  in  this  curiously  heterogeneous  belt  of 
mineral  matter.  The  vein,  in  its  course  to  the  southwest,  under- 
goes a  considerable  change  in  its  character.  About  two  hundred 
yards  southwest  from  the  place  already  mentioned,  it  appears  to 
consist  almost  wholly  of  garnet  rock  and  Jeffersonile^  some  of  the 
latter  occurring  in  enormous  crystals,  projecting  from  the  face  of 
the  rock,  but  so  fissured  and  readily  broken  as  to  render  it  diffi* 
cult  to  procure  them  entire. 

Further  still  to  the  southwest,  and  nearly  opposite  the  Old 
Forge,  are  considerable  excavations  made  in  former  times  for 
iron,  ore.  The  ore  was  far  from  pure,  abounding  in  Frankliniie; 
which  by  the  manganese  and  zinc  contained  in  it  seriously  inter- 
fered with  the  conversion  of  the  ore  into  iron.  This  ore  includes, 
moreover,  a  considerable  proportion  of  the  red  oxide  of  zinCy  in 
some  places  remarkably  pure,  being  finely  lamcllated  and  un- 
associated  with  any  of  the  Frankliniie  thai  generally  accompanies 
it,  and  which  inierferes  effectually  with  its  reduction  into  metallic 
zinc  on  the  large  scale.  - 

Could  this  pure  red  oxide  be  obtained  in  sufficient  quantity,  it 
would  probably  be  better  adapted  for  smelting  into  zinc  than  the 
mixed  ore  of  the  Sterling  Mine,  three  miles  further  to  the  south- 
west. This  somewhat  rare  ore  of  zinc,  the  crystallized  red  oxide, 
occupies,  in  company  with  the  crystallized  Franklinite,  a  metal- 
liferous vein,  or  more  probably  a  line  of  nearly  continuous  veins, 
in  the  crystallized  carbonate  of  lime,  extending,  with  occasional 
interruptions  the  whole  distance  from  Franklin  to  a  little  beyond 
Sparta,  a  total  length  of  more  than  eight  miles. 
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The  catalogue  already  presented,  compiled  by  Dr.  Fowler  of 
F*raDkIin«  supplies  a  nearly  complete  list  of  the  other  minerals 
jbood  in  this  part  of  the  igneous  and  altered  zone  of  rocks. 

From  Franklin  we  may  trace  the  white  crystalline  limestone 
sontinoous  to  Sterling,  about  three  miles  to  the  southwest 

Here  we  find  it  lying  in  contact  with  a  remarkable  vein 
iodsisting  exclusively  of  Franklinite  and  the  red  oxide  of  zinc ; 
be  former  in  crystalline  granules,  often  approaching  the  ochto- 
ledral  form,  invested  by  a  paste  of  the  zinc  ore,  which  frequently 
constitutes  more  than  one-half  of  the  mass.  The  position  of  this 
^n  is  on  the  eastern  declivity  of  a  hill  of  considerable  elevation, 
rbere  it  occupies  the  same  intermediate  relation  to  the  gneiss 
Lod  crystalline  limestone  which  was  mentioned  of  the  vein  at 
S'ranklin. 

At  Sterling,  the  metallic  vein,  where  it  is  visible  at  the  surface, 
eats  with  a  steep  southeast  dip  conformably  upon  the  steeply- 
ipping  beds  of  gneiss,  rising  in  the  form  of  a  bold  cliff  or  wall 
long  the  side  of  the  hill.  Against  this  wall  of  ore,  and  at  the 
ase  of  the  hill,  repose  the  beds  of  the  white  altered  limestone, 
resenting  unequivocal  traces  of  its  original  planes  of  stratification, 
bowing  the  sedimentary  origin  of  the  rock.  It  obviously  dips 
I  the  same  inclination  of  from  70°  to  80°  to  the  southeast,  with 
le  vein  and  the  gneiss  upon  which  it  lies. 

The  metalliferous  vein  is  from  eight  to  ten  feet  in  thickness, 
nd  consists  of  no  other  minerals  but  the  Franklinite  and  ore  of 
IDC*  From  its  exposed  position  on  the  flank  of  the  hill,  the  ore 
oald  be  excavated  to  an  almost  indefinite  extent  with  a  facility 
Duauai  in  the  history  of  mining  operations.  Zinc  of  an  admirably 
ure  quality  has  been  prepared  from  this  ore  by  Mr.  Hitz,  under 
le  directions  of  Mr.  Hasler,  for  the  manufacture  of  the  brass 
Mr  the  standard  weights  and  measures  now  making  by  the  latter 
nentific  gentleman  for  the  several  custom-houses  of  the  United 
kates,  by  order  of  Congress.  An  economical  method  for  the 
eparation  of  the  zinc  from  the  Franklinite  in  this  ore,  still 
wnains,  however,  a  desideratum  in  practical  metallurgy. 

Between  Sterling  and  Sparta,  the  belt  of  crystalline  limestone 
i»  traceable  with  but  little  interruption  nearly  the  whole  distance, 
aSbrding  in  some  places  specimens  of  a  variegated  marble  of 
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uDCommon  beauty.  It  follows  the  eattern  baie  of  Pimple  HiD  to 
the  southwestern  termination  of  tliat  ridge»  and  then  appears  nearly 
in  the  same  line  at  several  points  on  the  west  of  the  gneiss  hill^ 
west  of  Sparta,  and  also  within  a  few  hundred  yards  of  the 
town  itself.  The  narrow  valley  embraced  between  those  hilli 
and  the  Wallkill  Mountain  on  the  southeast,  is  in  the  immediate 
neighbourhood  of  Sparts,  and  for  some  distance  southwest, 
occupied  by  the  unaltered  blue  limestone  dipping  usually  towards 
the  northwest. 

About  a  third  of  a  mile  northwest  of  Sparta,  the  white  crjrstal- 
line  limestone  crosses  the  turnpike  road.  This  is  one  of  the  prin> 
cipal  localities  whence  mineralogists  have  supplied  their  cabinets 
with  specimens  of  condrodite  or  Brucite.  A  better  locality,  how- 
ever, may  be  seen  on  the  west  side  of  the  hill,  about  half  i^ 
mile  further  north,  where  another  exposure  of  the  white  crystal- 
line limestone  aflfords  crystals  of  the  Brucite  and  gray  spinelte  in 
an  abundance  and  of  a  quality  far  surpassing  those  of  any  other 
spot  yet  discovered  in  this  vicinity.  At  the  same  place  might  be 
opened  inexhaustible  quarries  of  variegated  and  pure  white  mar- 
ble; some  of  the  former  promising  to  be,  if  polished,  of  uncommon 
beauty.  Care  should  be  observed,  in  establishing  quarries  in  this 
rock,  to  choose  those  parts  of  the  belt  least  shattered  by  the 
action  to  which  it  has  been  exposed. 

Between  three  and  four  miles  southwest  from  Sparta,  on  the 
northwest  side  of  a  low  ridge  of  gneiss,  we  find  a  very  interesting 
locality  of  the  altered  limestone,  very  nearly  in  the  prolongation 
of  the  belt  which  passes  along  the  southeast  base  of  Pimple  Hill. 
This  spot  is  remarkable  less  for  the  extent  or  breadth  over  which 
the  limestone  has  been  affected  by  igneous  action,  than  for  the 
strikingly  convincing  evidence  which  it  affords  of  the  nature  of 
the  changes  induced  in  the  calcareous  rock  by  the  series  of  ig- 
neous veins  and  dykes  which  we  have  been  tracing.  The  ridge 
itself,  along  the  side  of  which  the  limestone  has  been  altered,  con- 
sists chiefly  of  a  thinly-bedded  micaceous  gneiss.  Through  the 
summit,  or  rather  on  the  northwestern  flank,  which  is  often  ab- 
rupt and  rugged,  there  rises  a  thick  granitic  dyke  or  vein  of  very 
heterogeneous  composition,  supporting  the  steeply-dipping  beds 
of  gneiss,  whose  usual  inclination  is  at  an  angle  of  80®  to  the 
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fusioDt  andy  therefore,  free  to  obey  their  several  affinities,  will 
readily  explain  the  fornnation  of  these  insulated  crystalline  nuclei. 
The  mineral  condrodite  contains  about  54  per  cent,  of  magnesia^ 
with  about  38  per  cent,  of  silica^  besides  trivial  proportions 
of  oxide  of  iron,  poiaa/if  fluoric  acidf  and  water.  These  sugges- 
tions, respecting  the  origin  of  the  condrodite^  receive  support  from 
the  fact,  that  this  mineral  prevails  in  its  usual  uniform  and  mode- 
rate proportion  through  considerable  ranges,  longitudinally,  of  the 
altered  limestone,  even  where  not  immediately  contiguous  to  the 
injected  veins,  while  in  other  parallel  zones  of  the  crystalline 
rock  it  is  almost  wholly  absent.  Thus,  in  the  chain  of  sparry 
limestone  which  stretches  at  intervals  from  Sparta  towards 
Lockwood,  we  find  it  almost  constantly  present,  though  never 
but  in  moderate  quantity. 

From  several  chemical  analyses  of  the  sparry,  rhombic  varieties 
of  the  rock  containing  only  graphite,  and  of  the  white  irregularly 
crystalline  kinds  enclosing  tibe  condrodite,  we  have  still  more 
conclusive  evidence  tending  to  settle  this  interesting  point. 

Resuming  our  progress  towards  the  southwest,  we  next  meet 
with  a  succession  of  detached  ridges  of  the  altered  sparry  lime- 
stone,  in  the   valley  between  the  Wallkill  Mountain   and    the 
primary  ridges  southwest  of  Sparta;  the  latter  tract  of  gneiss 
separating  this  belt  from  that  previously  described.    These  ridges 
first  appear  nearly  four  miles  southwest  of  Sparta,  at  the  ex- 
tremity of  an  extensive  meadow,  and  range  towards  Lockwood. 
They  are  four  in  number,  the  shortest  being  about  one  hundred 
yards  long,  while  the  longest  exceeds  a  fourth  of  a  mile.    Their 
width  is  between  two  hundred  and  three  hundred  feet;  they 
occupy  one  general  line ;  but  between  their  extremities  is  usually 
a  space  of  from  half  a  mile  to  a  mile  of  primary  strata,  whose 
prev^ailing  dip  is  towards  the  southeast,  though  under  circum- 
ciances  of  great  irregularity. 

The  white  altered  limestone  of  these  ridges  is  rather  in  the 
condition  of  an  amorphous  crystallization,  than  in  the  form  of 
rhombic  apar.  Such  is  the  case  at  Franklin  and  Lockwood.  It  is  in 
fact  a  coarse  granular  white  marble  imbedding  many  of  the  rare 
aod  beautiful  crystallioe  minerals  found  at  Amity  and  Franklin ; 
we  may  mention  Bruciie  and  green  spineUe  of  uncommon  purity. 
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The  series  of  changes  here  described  may  be  considered  as 
representing  the  phenomena  in  every  instance,  where  superficial 
deposits  have  not  concealed  the  vein*  the  blue  limestone,  and  the 
intermediate  altered  belt.  The  locality  above  referred  to  is  dweh 
on  in  detail,  chiefly  because  it  furnishes  a  distinct  exhibition  of 
each  successive  stage  of  the  change.  The  gradation  is  not  more 
complete  at  this  place  than  near  many  other  dikes,  but  it  is 
better  exhibited  within  a  small  area. 

The  invariable  occurrence  of  the  graphiiSy  in  portions  of  the 
altered  belt  remotest  from  the  dike,  and  its  never  existing  in 
more  than  a  very  trivial  quantity,  even  adjacent  to  the  vein  where 
the  other  extraneous  minerals  are  frequently  present  in  great 
excess,  strongly  imply  that  it  has  been  derived  from  the  elements 
of  the  blue  limestone  itself,  which  may  easily  be  proved  to  contain 
an  adequate  quantity  of  iron  and  carbon  for  the  production  of  this 
mineral. 

It  is  not  a  little  curious  that,  irf^ome  belts,  the  altered  rock 
contains  the  mineral  condrodite,  in  a  precisely  similar  relation  as 
to  the  degree  of  crystallization  of  the  mass,  and  proximity  to  the 
vein  of  igneous  matter;  that  is  to  say,  when  it  first  appears  in  the 
portions  of  the  crystalline  belt  remotest  from  the  line  of  injected 
minerals,  it  is  in  small  imperfectly  developed  nuclei,  which  grow 
larger  and  belter  formed  as  we  approach  the  quarter  of  more 
intense  igneous  action,  but  which,  like  the  crystals  of  graphite, 
usually  remain  but  sparsely  disseminated  through  the  rock. 
Showing  a  strong  analogy,  in  its  mode  of  distribution  through  the 
substance  of  the  white  limestone,  to  the  nuclei  or  geodes  of  epi- 
dole  and  other  minerals  seen  in  the  red  shales  where  these  have 
been  baked  and  altered  by  the  intrusion  of  dikes  of  heated  trap, 
the  condrodite  seems  to  claim  a  corresponding  origin  to  that  gene- 
rally attributed  to  the  epidote,  which  is  regarded  as  derived,  in 
these  cases,  from  the  constituents  of  the  rock  itself.  To  trace  the 
source  of  the  condrodite  upon  this  hypothesis,  we  have  only  to 
conceive  that  the  injected  mineral  matter,  in  an  igneous  state, 
was  poured  through  fissures  in  a  limestone,  possessing,  what  is 
very  common,  a  siliceo*magnesian  character;  and  the  well 
known  tendency  to  the  production  of  specific  mineral  combina- 
tions, in  a  mass  whose  particles  are  in  a  state  of  at  least  semi- 
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Near  Lockwood,  not  far  out  of  the  general  line  of  the  larger 
belts  or  ridges  of  the  crystalline  limestone  already  treated  of*  we 
come  upon  another  band  of  the  calcareous  rock  which  has 
undergone  alteration.  Though  of  rather  local  extent,  this  spot 
is  deserving  of  attention,  if  only  for  the  perfection  in  which  we 
here  behold  the  translucent  rhombic  spar,  into  which  the  blue 
sedimentary  limestone  has  been  converted  by  the  agency  of  heat. 
Disseminated  through  the  spar,  we  find  the  graphite  sometimes 
in  regular  hexagonal  plates  half  an  inch  in  diameter.  From  a 
large  rhombic  crystallization,  the  calcareous  rock  graduates  to 
an  amorphously  crystalline  limestone,  or  a  white  granular  marble. 

Some  portions  of  the  mass,  especially  those  having  the  more 
highly  developed  crystalline  character,  include,  besides  the 
graphite,  several  minerals,  as  Brucitet  mica,  talc,  quartz,  and  green 
spineOe;  the  mica  being  in.  some  cases  so  abundant,  as  to  imply 
probably  its  derivation  from  the  contiguous  gneiss  rocks. 

While  alluding  to  the  vicinity  of  Lockwood,  it  may  be  men- 
tioned as  an  interesting  locality  of  granular  and  crystalline  augite. 
Some  of  the  beds  of  the  gneiss  in  this  neighbourhood,  being 
traversed  by  bands  of  a  deep-green  talcose  mineral,  pervading  a 
mass  consisting  chiefly  of  lighter-coloured  felspar,  would  furnish 
a  building  material  of  very  beautiful  appearance. 

Having  now  described  in  sufficient  detail  the  numerous  bands 
of  altered  limestone  comprehended  in  the  one  general  belt  of 
igneous  action,  which  stretches  in  a  nearly  straight  direction 
from  beyond  Amity,  in  New  York,  to  its  southwestern  termination 
near  Andover  Forge,  a  little  beyond  Lockwood,  I  shall  in  the 
next  place  enter  upon  a  more  brief  account  of  the  shorter,  but 
no  less  interesting  belt,  which  pursues  the  southeastern  base  of 
Jenny  Jump. 

As  in  the  instance  of  the  altered  rock  near  the  eastern  foot  of 
Pochuck  Mountain,  the  beds  of  the  white  crystalline  limestone  of 
Jenny  Jump  do  not  lie  against  the  flank  of  the  hill  itself,  but 
belong  to  a  separate  low  narrow  ridge,  or  rather  series  of  ridges, 
parallel  with  its  base,  but  at  a  distance  sometimes  of  a  few 
hundred  feet  These  ridges  consist  in  part  of  the  altered  rock, 
and  in  part  of  a  succession  of  intrusive  dikes  of  what,  from  its 
general  aspect  and  composition,  may  be  termed  a  sienite  rock, 
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Notwithstanding  the  prodigious  extent  of  igneous  action  to 
which  the  limestone  has  been  evidently  exposed  in  these  belts, 
manifested  by  the  width  of  the  space  over  which  a  total  modi- 
fication of  the  rock  has  been  effected,  we  still  discern  a  very 
distinct  stratification,  the  beds  dipping  steeply  towards  the  south- 
east 

In  the  same  line  with  this  series,  and  about  one  mile  and  a  half 
further  to  the  southwest,  occurs  another  somewhat  shorter  belt  of 
the  altered  limestone,  a  little  beyond  Lion  Pond.  The  length 
throughout  which  the  limestone  has  been  modified,  does  not 
exceed  two  hundred  or  three  hundred  feet,  and  the  width  of  the 
belt  is  not  considerable.  The  locality  is  nevertheless  an  in- 
teresting one,  for  we  find  well  exposed,  within  a  tract  not  more 
than  a  fourth  of  a  mile  wide,  first,  the  primary  strata  on  the 
southeast,  then  the  sandstone,  F.  I.,  next  the  blue  limestone,  F. 
II.  passing  into  the  sandstone,  and  assuming  near  the  passage 
a  clear  reddish  hue,  and  lastly,  the  belt  of  altered  limestone  in 
contact  with  a  small  elevated  hill  or  dike  of  felspathic  sienite, 
the  cause  of  the  altered  structure  of  the  calcareous  rock.  All  of 
these  stratified  masses,  the  gneiss,  the  sandstone,  the  blue  limestone, 
and  the  white  crystalline  belt,  dip  alike  towards  the  northwest  at 
a  gentle  inclination. 

Graphite  is  here  present  as  usual  in  the  calcareous  mass; 
which  besides  contains  other  minerals. 

Portions  of  the  altered  rock  are  coarsely  crystalline,  though 
other  parts  of  it  are  more  minutely  granular.  A  variety  which 
is  variegated  with  numerous  blue  shades  of  plumbaginous  mineral, 
might  evidently,  from  its  susceptibility  of  a  good  polish,  be  em- 
ployed as  an  ornamental  marble. 

Between  the  sienitic  ridge  here  spoken  of  and  another  lying  a 
short  distance  to  the  north,  there  occurs  another  smaller  belt  of 
the  altered  limestone,  deeply  buried  between  the  primary  rocks. 
At  this  spot  some  enthusiast  in  search  of  mineral  treasures, 
expended  at  a  former  day  no  inconsiderable  amount  of  time  and 
labour,  in  excavations  for  silver  ore  in  the  sparry  limestone. 

West  of  the  last  mentioned  point  may  be  seen,  by  the  side  of 
Panther  Pond,  another  still  more  unimportant  exhibition  of  the 
altered  sparry  rock,  not  deserving  of  a  special  description. 
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there  in  mass»  its  materials,  both  the  carbonate  of  lime  and  the 
commonly  prevailing  graphite  and  condrodiie^  are  frequently  min- 
gled in  variable  proportions  with  the  minerals  of  the  intrusive 
veins.  This  incorporation  of  the  altered  products  of  the  blue 
limestone,  its  calcareous  spar  and  its  graphite  and  condrodite^  is 
much  more  intimate  and  more  extensively  seen  in  the  ridges  to 
the  southeast,  where  the  regular  belt  of  the  altered  rock  in 
contact  with  the  igneous  vein  has  resisted  denudation. 

Northeast  of  the  locality  to  which  the  above  descriptions  have 
been  principally  confined,  the  belt  of  white  crystalline  limestone 
runs  for  a  distance  of  between  two  and  three  miles,  forming  in 
some  places  a  tract  of  considerable  breadth.  In  some  portions  of 
the  line  the  altering  rock  is  a  dike  of  greenstone^  of  a  close  grain 
and  extreme  toughness  and  density. 

About  two  miles  to  the  southwest  of  the  place  first  mentioned, 
and  near  the  road  which  crosses  the  mountain  going  from  Hope 
towards  Hacketstown,  we  cross  the  crystalline  limestone  at  a 
point  about  a  mile  to  the  west  of  the  little  village  of  Danville,  not 
far  from  the  southwest  extremity  of  the  Great  Meadow.  At  this 
locality  the  rock  has  assumed  a  somewhat  unusual  colour  and 
aspect;  the  carbonate  of  lime,  which  chiefly  constitutes  the  mass, 
being  in  the  condition  of  rhombic  spar,  whose  tint  very  much 
resembles  that  of  ordinary  reddish  felspar.  The  presence,  in 
some  parts  of  the  rock,  of  numerous  small  crystals  of  greenish 
augite,  with  occasional  scales  of  graphite  and  even  of  dark  mtca, 
impart  to  the  whole  mass  a  very  marked  resemblance  to  certain 
varieties  of  granite,  in  which  a  pink  felspar  is  the  prevailing 
mineral.  An  inattentive  glance  at  the  rock  will  leave  the  travel- 
ler deceived  as  to  its  nature. 

The  igneous  actions  afiecting  the  limestone,  display  their  ordi- 
nary phenomena  at  intervals  for  several  miles  still  further  towards 
the  southwest. 

A  small  belt  of  the  crystalline  rock  is  traceable  in  the  prolonga- 
tion of  the  general  line,  occupying  a  spot  a  little  to  the  southwest 
of  the  small  lake  called  Green's  Pond,  and  not  far  from  the  southern 
termination  of  Jenny  Jump. 

We  again  find  it  in  the  same  range  along  the  northwest  base 
of  Scott's  Mountain,  in  two  unimportant  bands,  the  last  which 
we  discovered  in  the  State.    One  of  these  occurs  between  the 
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but  which  contains,  besides  the  ordinary  ingredients,  various 
other  minerals,  as  epidoUf  serpentine^  indurated  ialCf  campad 
steatUef  diud  jade.  In  some  places  the  white  limestone  is  wantiog, 
having  been  evidently  removed  by  denudation,  as  indicated  by 
the  rolled  fragments  occasionally  met  with  in  the  adjoinii^ 
plain.  But  even  where  it  is  absent,  we  observe  the  usual  narrow 
ridge  with  its  peculiar  dike  of  heterogeneous  mineral  matter. 

Towards  the  northeastern  end  of  the  belt,  about  two  miles 
southwest  of  the  road  which  leads  to  Long  Bridge,  the  road 
parallel  with  the  base  of  the  mountain  runs  in  a  little  narrow 
strip  of  meadow  between  the  dike,  which  here  shows  a  nearly 
vertical  wall,  and  a  second  parallel  small  ridge,  rising  imme- 
diately on  the  southeast,  and  which  is  composed  of  the  sparry 
limestone  and  altered  chert,  dipping  at  the  steep  inclination  of 
80°  towards  the  southeast.  The  ridge  on  the  northwest  of  the 
road,  containing  the  dike,  would  seem  to  include,  besides  a  bed 
of  the  altered  limestone,  having  a  distinct  dip  at  this  spot  to  the 
north-northeast  of  70°,  several  magnesian  rocks,  as  xerpenttne, 
.  greenish  jade,  Saussuriie,  and  indurated  talc. 

The  primary  rocks  in  this  vicinity,  in  the  base  of  Jenny  Jump, 
display  marks  of  the  most  violent  disruption  and  compression  of 
their  strata,  exhibiting  an  unusual  number  of  intrusive  dikes  and 
veins,  in  which,  as  in  those  immediately  affecting  the  limestone, 
we  notice  a  remarkable  diversity  of  mineral  composition.  The 
constitution  of  the  dike,  or  chain  of  dikes,  directly  in  contact 
with  the  altered  limestone,  though  variable,  is  essentially  difierent 
from  that  of  the  igneous  veins  disturbing  in  a  parallel  line  the 
primary  strata  at  the  base  and  on  the  side  of  the  mountain,  being 
characterized  by  a  predominance  of  the  minerals  of  the  magne- 
sian class. 

We  have  evidence  that  the  limestone  at  one  time  spread  itself 
extensively  along  the  base  and  slopes  of  Jenny  Jump ;  for,  not 
only  do  we  find,  on  the  sides  and  even  summit  of  the  mountain, 
scattered  blocks  of  the  stratum  and  its  included  chert  in  consi- 
derable number  and  size,  but  we  observe  traces  of  its  having 
undergone  fusion  and  incorporation  with  the  materials  of  some  of 
the  dikes  and  veins  before  alluded  to,  at  the  southeastern  foot  of 
the  mountain.    Though  the  white  sparry  rock  is  no  longer  visible 
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there  in  mass,  its  materials,  both  the  carbonate  of  lime  and  the 
commonly  prevailing  graphite  and  condrodite^  are  frequently  min- 
gled in  variable  proportions  with  the  minerals  of  the  intrusive 
veins.  This  incorporation  of  the  altered  products  of  the  blue 
limestone,  its  calcareous  spar  and  its  graphite  and  candroditef  is 
much  more  intimate  and  more  extensively  seen  in  the  ridges  to 
the  southeast,  where  the  regular  belt  of  the  altered  rock  in 
contact  with  the  igneous  vein  has  resisted  denudation. 

Northeast  of  the  locality  to  which  the  above  descriptions  have 
been  principally  confined,  the  belt  of  white  crystalline  limestone 
runs  for  a  distance  of  between  two  and  three  miles,  forming  in 
some  places  a  tract  of  considerable  breadth.  In  some  portions  of 
the  line  the  altering  rock  is  a  dike  of  greensUmey  of  a  close  grain 
and  extreme  toughness  and  density. 

About  two  miles  to  the  southwest  of  the  place  first  mentioned, 
and  near  the  road  which  crosses  the  mountain  going  from  Hope 
towards  Hacketstown,  we  cross  the  crystalline  limestone  at  a 
point  about  a  mile  to  the  west  of  the  little  village  of  Danville,  not 
far  from  the  southwest  extremity  of  the  Great  Meadow.  At  this 
locality  the  rock  has  assumed  a  somewhat  unusual  colour  and 
aspect;  the  carbonate  of  lime,  which  chiefly  constitutes  the  mass, 
being  in  the  condition  of  rhombic  spar,  whose  tint  very  much 
resembles  that  of  ordinary  reddish  felspar.  The  presence,  in 
some  parts  of  the  rock,  of  numerous  small  crystals  of  greenish 
OMgiUj  with  occasional  scales  of  graphite  and  even  of  dark  mtca, 
impart  to  the  whole  mass  a  very  marked  resemblance  to  certain 
varieties  of  granite,  in  which  a  pink  felspar  is  the  prevailing 
mineral.  An  inattentive  glance  at  the  rock  will  leave  the  travel- 
ler deceived  as  to  its  nature. 

The  igneous  actions  affecting  the  limestone,  display  their  ordi- 
nary phenomena  at  intervals  for  several  miles  still  further  towards 
the  southwest. 

A  small  belt  of  the  crystalline  rock  is  traceable  in  the  prolonga- 
tion of  the  general  line,  occupying  a  spot  a  little  to  the  southwest 
of  the  small  lake  called  6reeu*s  Pond,  and  not  far  from  the  southern 
termination  of  Jenny  Jump. 

We  again  find  it  in  the  same  range  along  the  northwest  base 
of  Scott's  Mountain,  in  two  unimportant  bands,  the  last  which 
we  discovered  in  the  State.    One  of  these  occurs  between  the 
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little  villages  of  Oxford  and  Conc6rd,  and  the  other  still  furtber 
to  the  southwest,  near  Davison's  Mill»  which  brings  us  to  withis 
one  mile  of  the  Delaware  river. 

I  have  been  thus  full  in  describing  the  singular  phenomeQa  of 
induced  crystallization,  caused  in  the  limestone  by  igneous  agency, 
and  in  endeavouring  to  trace  to  their  several  sources  the  various 
extraneous  minerals  which  accompany  the  alteration,  from  a 
persuasion  of  the  interesting  relations  of  the  whole  subject  to  the 
important  doctrine  of  the  metamorphosis  of  rocks. 

The  great  thickness  throughout  which  the  limestone  has  under- 
gone a  most  thorough  crystallization  from  the  heating  agency  of 
the  dikes  which  traverse  it,  and  the  curious  law  traceable  in  the 
developement  of  some  of  the  minerals,  which  appear  in  the  light 
of  segregations  from  elements  contained  in  the  limestone,  afibrd 
unquestionably  strong  support  to  the  theory,  which  assumes  that 
gneiss  and  other  primary  strata  have  once  been  sedimentary 
rocks,  converted  by  an  extremely  intense  and  wide  spread  igneous 
action  into  a  universally  crystalline  state. 

Respectiri^  the  question  of  the  probable  date  at  which  the 
mineral  injections  occurred,  which  have  so  singularly  modified 
the  structure  of  the  adjacent  limestone,  we  can  merely  hazard 
some  general  conjectures,  which  rest  rather  upon  analogies  than 
upon  a  foundation  of  facts. 

Economical  Relations  of  F.  IL 

Perhaps  of  all  the  rocks  in  the  State,  the  formation  whose 
geological  structure  we  have  now  described,  is  that  which  is 
most  extensively  and  variously  applicable  to  the  useful  purposes 
of  life. 

(a.)  Among  its  several  important  uses,  we  may  advert,  in  the 
first  place,  to  its  adaptation  as  a  building  stone.  The  great 
readiness  with  which  it  may  be  quarried,  the  facility  with  which 
it  may  be  shaped  and  cut,  its  agreeable  colour,  and,  above  all, 
its  strength  and  almost  perfect  indestructibility  by  atmospheric 
agents,  unite  to  recommend  it  in  the  construction  of  dwellings, 
barns,  public  edifices,  and  the  structures  connected  with  civil 
engineering,  such  as  locks,  bridges,  and  aqueducts.  Lamentable 
inattention,  however,  is  frequently  displayed  in  the  choice  of  the 
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material  for  these  purposes,  varieties  being  selected  which  require 
an  unnecessary  amount  of  time  and  care  to  shape ;  and  which, 
after  an  exposure  of  a  season  or  two  to  the  atmosphere,  assume 
a  rusty  tint,  in  consequence  of  containing  too  large  a  quantity  of 
oxide  of  iron.  To  avoid  the  former  of  these  defects,  it  is  only 
requisite  to  examine  closely  the  form  and  texture  of  the  freshly 
fractured  surfaces  of  the  rock,  which  should  generally  split  with 
a  smooth,  even,  somewhat  conchoid  al  fracture,  and  present  to 
the  eye  a  very  regular  and  close  grain,  with  a  clear,  uniform, 
and  decided  tint,  either  of  gray,  or  grayish-blue,  or  blue.  To 
detect  the  presence  of  an  injurious  proportion  of  the  oxide  of 
iron,  calculated  in  course  of  time  to  stain  the  exposed  surface  of 
the  rock,  one  of  the  readiest  and  simplest  methods  is  to  reduce  a 
portion  to  powder,  moisten  it  with  a  little  water,  and  add  a  little 
pure  muriatic  acid.  The  existence  of  oxide  of  iron  will  be 
made  apparent  by  a  brownish  tinge,  seen  while  the  material  is 
dissolving. 

(b.)  Another  highly  useful  purpose  to  which  this  rock  is  often 
applied,  is  in  the  construction  of  McAdam  roads.  'As  a  road- 
stone,  to  be  employed  where  the  intercourse  does  not  require  a 
very  heavy  draught,  it  is  at  once  the  cheapest,  most  readily  pro- 
cured, and  easily  broken  material  accessible  to  very  exten- 
sive and  important  districts,  not  merely  of  New  Jersey,  but  of 
the  Middle  States.  Much  judgment,  it  is  believed,  may  be  dis- 
played in  the  selection  of  those  kinds  which  will  prove  the  toughest 
and  most  difficult  to  abrade  under  the  wheels.  Those  possessing 
a  subcrystalline  texture,  and  a  rough,  irregular  fracture,  espe- 
cially when  they  contain  a  certain  amount  of  silica  and  oxide  of 
iron,  I  have  usually  conceived  to  be  the  best  adapted  to  endure  at- 
trition. A  little  practice  with  the  hammer,  will  soon  enable  us  to 
ascertain  approximately,  the  kinds  likely  to  prove  most  suitable. 

(c)  Marbles. — The  great  calcareous  formation  which  we  have 
described,  is  characterized  by  several  varieties  which  are  fairly 
entitled  to  the  name  of  ornamental  marbles,  when  we  consider 
their  fineness  of  grain  and  susceptibility  of  a  delicate  polish,  com- 
bined with  their  several  soft  and  pleasing  shades  of  colour. 

Among  the  beds  which  pass  ordinarily  by  the  name  of  lime- 
stone, we  meet  with  portions  uniting  the  requisites  of  texture  with 
the  most  beautiful  and  delicate  tints ;  some  are  of  a  very  pale- 
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blue  approaching  to  tvhiU;  others  are  of  a  dun^cobmr;  while  some 
are  gray  and  blue  marbles,  delicately  moUkd,  veined,  and  shaded. 
In  the  Mendham  Valley,  a  variegated  pinkish  colour  is  associated, 
in  a  few  cases,  with  a  texture  deemed  sufficiently  fine  to  admit 
of  a  good  polish.  The  white  crystalline  marbles  of  the  altered 
belts  have  been  already  spoken  of.  The  pure  white  and  granu- 
lar kind,  seen  in  many  places  around  Franklin  and  Sparta,  and 
further  to  the  southwest,  would  afibrd,  if  carefully  quarried  and 
polished,  a  superior  marble ;  while  the  clouded  kind,  such  as  we 
find  near  Long  Pond,  might  be  procured  in  very  beautiful  varie- 
ties.  The  presence  of  the  pale-yellow  Brucite,  in  some  very  white 
portions  of  the  granular  rock,  would  constitute  a  beauty  rather 
than  a  defect  Other  portions  of  this  altered  rock  are  ig  aome 
places  delicately  arborescent. 

A  variegated  greenish  marble,  susceptible  of  an  excellent  polish, 
occurs,  connected  with  small  injected  veins  of  serpentine,  near 
Augusta,  adjacent  to  the  anticlinal  axis  of  the  Paulinskill  Valley. 
It  has  all  the  characters  of  an  ornamental  marble,  the  rock 
being  penetrated  in  all  directions  by  little  veins  of  sei*pentine  of  a 
lighter  and  darker  green,  mingling  with  the  mass  of  the  rock  so 
as  to  impart  to  it  numerous  beautiful  shades.  The  occurrence  of 
minute  brightly  yellow  cubical  crystals  of  sulphuret  of  iron  in 
some  parts  of  the  mass,  is  calculated  to  heighten  rather  than 
impair  its  Jbeauty.  A  change  seems  to  have  been  induced  in  the 
texture  of  the  rock  by  the  intrusion  of  the  serpentine,  nearly 
effacing  its  original  marks  of  stratification,  and  causing  nu- 
merous irregular  cross  joints. 

This  creates  some  little  difliculty  in  quarrying  it,  but  if  the 
excavation  were  attempted  on  a  larger  scale  for  the  purpose  of 
finding  for  this  marble  a  regular  market,  the  rock  could  be  pro- 
cured in  larger  and  better  shaped  pieces  than  at  present.  It  does 
not  show  more  liability  to  irregularities  in  the  quarrying,  than 
such  rocks  usually  exhibit. 

Character  of  the  Lime  for  Mniar  and  as  a  Fertilizing  Agent — 
The  lime  from  different  portions  of  Formation  II.  possesses  va- 
rious degrees  of  excellence  for  mortar. 

Two  principal  species  include  nearly  all  the  varieties  of  this 
rock,  however  they  may  difier  in  point  of  colour  and  aspect.  The 
fint  of  these  is  conoposed  chiefly  of  carbonate  of  lime,  the  extra- 
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manganesef  a  little  vegetable  or  animal  organic  matter,  and  water. 
The  second  kind,  besides  all  these  several  constitoents,  contcuns  a 
lai^  proportion  of  carbonate  of  magnesia,  from  vfhich  it  derives 
pecaliar  and  important  properties. 

Those  beds  of  the  rock  which  possess,  as  I  have  already  de« 
acribed,  a  clear  decided  tint,  especially  any  shade  of  blue,  and  a 
smooth,  sharp,  even  fracture,  and  close,  fine  grain  or  texture, 
will  yield  almost  invariably,  a  pure  white  lime,  admirably  adapted 
for  making  common  mortar ;  but  which  is  destitute  of  the  pro* 
perty  of  hardening  under  water.  Some  very  dark  varieties 
furnish  a  beautifully  white  and  pure  lime,  the  colouring  matter 
consisting  of  bituminous  substances,  which  are  entirely  consumed 
in  the  process  of  burning.  Such  limestones  are  apt  to  emit  a  dis* 
agreeable  fcetid  smell  when  broken  or  strongly  rubbed. 

The  magnesian  UmesUmes  constitute  a  very  important  por- 
tion of  the  formation  before  us.  Until  m  v  brother,  Professor  Wil- 
liam  B.  Rogers,  of  Virginia,  first  analyzed  these  rocks,  which  he 
has  done  extensively  and  systematically  as  they  occur  in  that 
State,  their  existence  was  hardly  recognised,  much  less  their  re- 
markable abundance.  My  own  researches  made  in  Pennsylva- 
nia and  New  Jersey,  confirm  the  fact  of  the  magnesian  character 
of  a  large  portion  of  this  great  limestone  formation. 

Their  economical  value  as  hydraulic  cements^  very  recently  as- 
certained to  be  dependent  upon  the  presence  of  the  magnesia, 
gives  additional  interest  and  importance  to  the  developement  of 
these  extensive  beds. 

No  certain  guide  can  be  given  for  recognising  the  magnesian 
varieties  of  the  limestone,  as  only  the  eye  of  an  experienced  ob- 
server will  detect  those  nice  shades  of  aspect,  which  denote  the 
presence  of  both  the  alkaline  earths.  The  best  general  criterion, 
is  a  certain  dulness  in  the  appearance  of  the  surface,  even  when 
ireshly  broken,  and  the  absence  of  that  fine  smooth  grain  distinc- 
tive of  the  pure  varieties  of  the  limestone. 

The  recently  discovered  general  fact,  already  alluded  to,  that 
the  property  of  forming  a  hydraulic  cement  depended  upon  the  large 
proportion  of  carbimate  cf  magnenu  in  the  Umestone,  was  first 
hiaied  U  by  iL  Yicat,  of  France,  and  since  confirmed  by  an 
extensive  series  of  analyses  and  experiments,  carefully  conducted 
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by  my  brother,  not  only  upon  specimens  of  the  formatioa  as  it 
occurs  in  Virginia,  but  upon  other  limestones  of  New  York  and 
Kentucky,  the  details  of  which  were  submitted  to  the  public  in 
his  annual  report  on  the  geological  survey  of  Virginia  for  the 
year  1838.  He  there  demonstrated  that  the  magnesia  is  inva- 
riably a  prominent  ingredient  in  all  the  limes  which  readily  set 
under  water,  while  the  other  constituents,  5t7tca,  oxide  of  iron,  and 
alumina,  seem  not  to  be  essential,  being  variable,  and  most  usually 
existing  in  comparatively  minute  proportions.  His  researches 
thus  far  made,  would  indicate  that  in  the  specimens  yielding  an 
active  hydraulic  lime,  the  average  proportion  of  the  carbonate  of 
magnesia  to  the  carbonate  of  lime  is  about  three  to  five. 

In  corroboration  of  these  interesting  and  useful  results,  I  here 
present  several  analyses  of  the  magnesian  limestones  of  New 
Jersey.  After  determining  accurately  the  chemical  composition 
of  each  specimen,  a  portion  of  the  same  mass  was  carefully  cal- 
cined, made  into  cement,  and  left  to  repose  under  water,  the  pro- 
gress and  extent  of  the  hardening  being  ascertained  by  an  instru- 
ment, devised  by  a  French  experimenter  for  that  purpose. 

The  more  highly  magnesian  varieties  proved  in  every  instance 
good  hydraulic  cements. 

Analyses. 
Blue  Limestone  from  Lafayette,  Sussex  county. 

Description. — Colour,  bluish  gray ;  texture,  close-grained  and 
subcrystalline. 

Specific  gravity. — 2'838  at  a  temperature  of  56°  Fahr. 

Composition. — In  100  parts : 

Carbonate  of  lime,  -        53*04 

Carbonate  of  magnesia,  -  41*04 
Alumina  and  peroxide  of  iron,  0*96 
Insoluble  matter,  -  3*24 

Moisture  and  loss,  -  1*72 


100*00 


Blue  Limestone,  Johnsonburg,  Warren  county. 

Description. — Colour,  light  bluish  gray ;  texture,  slightly  sub- 
crystalline. 
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Spee^  gravity. — ^2-837  at  a  temperature  of  59^  Fahr. 

Camporitum. — Id  100  parts: 

CarboDate  of  lime,  -        53*52 

Carbonate  of  magnesia,  -  88*74 
Alumina  and  peroxide  of  iron,  0*78 
Insoluble  matter,  •  6.20 

Moisture  and  loss,  -  0-72 


100-00 


Bbte  LimesUmef  near  Anderson^  MHSconetcong  Valley^  Warren 

County. 

Description. — Colour,  dark  blue ;  texture,  very  fine  grained  and 
compact ;  fracture  slightly  conchoidal. 

Specific  gravity. — ^2*847  at  a  temperature  of  58^  Fahr. 

Composition. — In  100  parts : 

Carbonate  of  lime,  -        58*50 

Carbonate  of  magnesia,  -  41*58 
Alumina  and  peroxide  of  iron,  1*88 
Insoluble  matter,  8*44 

Moisture  and  loss,  0-01 


100*00 
This  is  said  to  have  been  employed  as  a  hydraulic  cement 
with  success. 

Blue  Limestone^  south  of  the  PauKnskiH^  on  the  root  Jrom  Newton 

to  Stoartwoul^s  Pond. 

Description. — Colour,  light  bluish  gray;   texture,  moderately 
close  grained ;  aspect,  somewhat  dull  and  earthy. 

Specific  grainty.'-^2'S92  at  a  temperature  of  64®  Fahr. 

Composition. — In  100  parts : 

Carbonate  of  lime,  -        54*95 

Carbonate  of  magne^a,  -  33*90 
Alumina  and  peroxide  of  iron,  2*10 
Insoluble  matter,  -  7*45 

Moisture  and  loss,  -  1*51 

100-00 
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Blue  lametUme^  HackeUtoum  VdOey^  Warren  county* 

Description. — Colour,  dull  bluiah  gray;  texture,  modermtelj 
close  grained,  and  slightly  subcrystalline  $  bas  interspersed  veiiis 
of  calcareous  span 

Specific  gravitf.*^2'8Sl  at  a  temperature  of  60°  Fahr. 

Coffipasition.— •In  100  parts : 

Carbonate  of  lime,  •>        60*28 

Carbonate  of  magnesia,  -  87*18 
Ahunina  and  peroxide  of  iron,  0-68 
Insoluble  matter,  -  0-93 

Moisture  and  ioss,  -         2-08 


100-00 


The  above  five  analyses  refer,  it  need  hardly  be  said,  to  Forma- 
tion II.,  which  will  be  found,  I  doubt  not,  upon  an  exteniive 
examination,  to  be  more  often  magnesian  than  purely  calcareous. 

Having  shown  the  carbonate  of  magnesia  to  be  an  abundant 
ingredient  in  many  of  the  limestones,  the  lime  of  which  is  used 
among  the  farmers  of  those  districts  for  assisting  the  fertility  of 
the  soil,  it  may  be  of  some  service  to  the  agricultural  interests 
of  the  State,  to  endeavour  in  this  place  to  correct  the  generally 
prevailing  impression,  to  this  day  widely  propagated  by  writers, 
of  the  injurious  action  of  magnesian  lime  upon  the  land.  It  is 
now  clearly  established,  that  a  large  proportion  of  the  lime 
employed  by  the  farmers  of  the  southeastern  counties  of  Penn- 
sylvania, for  a  long  series  of  years  past,  with  such  eminent 
benefit  to  the  permanent  fertility  of  their  soils,  is,  without  their 
.  being  aware  of  it,  highly  magnesian.  This  is  of  itself  enough  to 
refute  the  popular  prejudice  upon  this  subject.  But  the  analyses 
above  given,  of  a  number  of  those  of  New  Jersey,  of  well  known 
repute  as  to  their  agricultural  fitness,  will  enable  the  farmers  of 
Warren  and  Sussex  counties  in  particular,  to  judge  of  the  merits 
of  this  question  for  themselves,  by  uniting  with  the  chemical 
results  here  presented,  their  own  agricultural  experience.  While 
the  evidence  from  experiment  and  trial  now  brought  forward, 
goes  conclusively  to  show,  that  the  magnesia  cannot  be  poison- 
ous to  the  crops,  agreeably  to  common  belief,  it  still  leaves  an 
interesting  and  useful  question  undetermined,  whether  the  mag- 
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oesia  i9  merely  inert^  or  whether,  like  the  lime,  it'  exerts  an  ac. 
timely  fertilizing  influence  upon  the  soil. 

Nothing  short  of  a  series  of  agricultural  experiments,  judiciously 
planned  and  perseveringly  conducted,  aided  by  chemical  analyses 
performed  upon  the  limestones  used,  can  settle  this  important  eco- 
nomical inquiry.  Alive  as  our  farmers  are  becoming  to  the  ines- 
timable utility  of  calcareous  manures,  it  mcst  soon  prove  to  them 
a  matter  of  interest,  to  ascertain  whether  the  magnesia,  constittr 
ting  often  more  than  40  per  cent  in  the  lime  which  they  spread, 
is  really  salutary  or  wholly  inoperative. 

The  white  crystalline  limestone  of  the  altered  belt,  especially 
of  Sussex  county,  recommends  itself  strongly  for  its  purity  and 
whiteness,  particularly  that  procured  from  the  more  perfectly 
rhombic  variety. 

It  has  long  been  made  into  lime  near  Hamburg,  from  whence 
that  material  has  been  transported  over  the  Highlands  to  the  towns 
of  Patterson,  Newark,  &c.,  commanding,  at  times,  as  high  a  price 
as  one  dollar  per  bushel.  This  is  admirably  adapted  for  the  finer 
kinds  of  masonry,  by  the  whiteness  of  the  cement  which  it  yields; 
Imd  it  is  especially  fitted  for  making  the  hard  finish  for  w^lls  and 
fcomice  work. 

In  the  neighbourhood  of  Lockwood  there  occurs  a  fine  exposure 
6f  the  crystalline  limestone,  in  a  belt  already  described.  This 
Ixmg  within  about  three  miles  of  the  Morris  canal  at  Stanhope, 
"where  there  is  a  ready  transportation  to  Newark  and  other  towns 
^rhere  lime  is  in  demand,  the  business  of  burning  the  stone  is 
1>eginning  to  invite  attention.  The  pure  rhombic  semitranslucent 
^variety,  which  is,  to  a  great  extent,  free  from  magnesia,  and  capa- 
ble of  producing,  when  properly  burned,  a  lime  of  superior  excel- 
lence and  whiteness,  is  here  in  great  abundance. 

The  annexed  analysis  will  show  the  composition,  in  100  parts, 
of  this  limestone.    Specific  gravity,  2.719. 

Carbonate  of  lime,  •        05.86 

Carbonate  of  magnesia,    -  1.98 

Alumina  and  peroxide  of  iron,    0.01 
Insoluble  matter,  -  0.07 

Moisture  and  loss,  -  1.58 

100.00 


It  is  a  matter  of  surprise  to  the  trareller,  that,  aloog  this  whole 
range,  where  the  sparry  limcstooe  is  so  accessible^  and  where 
wood  is  comparatively  cheap,  so  very  little  has  beei^  done  by  the 
inhabitants  of  the  region,  in  manufacturing  lime,  either  for  trans- 
portation to  the  ready  market  of  New  York,  or  for  home  con- 
sumption, as  a  fertilizing  agent  of  inestimable  value  to  the  boHL 
Over  the  whole  of  the  Kittatinny  Valley  and  its  branches,  in  New 
Jersey,  the  importance  of  lime  in  agriculture  has  hitherto  been 
singularly  overlooked.  Along  the  Musconetcong  and  Grerman 
valleys,  the  practice  of  limeing  has  of  late  years  become  a  com* 
mon  one;  but  throughout  a  large  part  of  Sussex  and  Warren 
counties,  where  the  circumstances  are  especially  favourable  for  its 
general  introduction,  it  remains  but  little  attended  it.  The  exam- 
ple of  the  southeastern  counties  of  Pennsylvania  should  convince 
the  people  of  New  Jersey,  that,  upon  nearly  all  soilSf  whether  they 
lie  immediately  over  the  limestone  rock  itself,  or  over  the  slate,  or 
belong  to  the  sandstone  and  primary  rocks  of  the  hills,  or  to  the 
deep  loams  of  the  river  flats,  the  application  of  lime  properly 
managed  leads  to  sure  and  permanent  benefit. 

The  magnesian  character  of  some  of  the  white  crystalline  lime- 
stone deserves  attention,  as  it  is  probable  that  the  rock  will  pro- 
duce a  hydraulic  cement  Should  the  question  of  the  compara- 
tive inertness  or  efficiency  of  magnesia  in  agriculture  be  definitely 
settled,  it  may  be  of  importance  on  this  account  to  know  its  com- 
position. 

By  analysis,  I  find  that  the  white  irregularly  crystalline,  or 
somewhat  granular  kind,  which  abounds  near  Sparta,  and  be- 
tween that  place  and  Lockwood,  and  which  is  so  apt  to  contain 
insulated  crystals  of  Brucite,  is  decidedly  magnesian,  as  the  fol- 
lowing results  will  show. 

Analysis  of  the  White  Granular  Limestone  of  Sparta,  Sussex  county* 

Description. — White,  opaque,  coarsely  crystalline,  or  saccha- 
roidal,  containing  crystals  of  Brucite  and  graphite. 

Composition. — In  100  parts: 

Carbonate  of  lime,  -        82.85 

Carbonate  of  magnesia,    -         15.15 
Silica,  Alumina,  Oxide  of  iron,    2.00 

100.00 


B  Pond  Marl  connected  with  the  Limestone,  Fbrmation  IL 

iveral  places  in  the  limestone  districts  of  the  Kittatinny 
we  meet  with  a  material  which  is  identical  with  the  Lake 
r  Europe,  occurring  around. the  shores  and  in  the  beds  of 
ikes  or  ponds,  and  thropghout  some  of  the  swampy  mea- 
f  Sussex  and  Warren  counties.  This  useful  deposit  is  only 
ehere  the  water  is  copiously  impregnated  with  the  carbon- 
ime,  and  hence  it  occurs  only  within,  or  immediately  adja- 
^  extensive  limestone  strata.  It  would  seem  to  owe  its 
ion,  in  part,  to  a  chemical  precipitation  from  the  water; 
to  the  decay  of  myriads  of  small  testaceous  animals,  of  the 
usually  found  inhabiting  calcareous  waters,  which,  secre- 
)  carbonate  of  lime  to  supply  the  material  of  their  shells, 
ion  after  generation,  accumulate  it  from  the  water  in 
bundance.  The  ponds  where  this  deposit  occurs,  present 
r  nngular  aspect,  being  fringed  with  a  broad  white  beach. 

ysis  of  a  Fresh  Water  Marl,  from  a  pond  four  miles  from 

JNewton. 

riftion* — ^Light  ash  colour ;  pulverulent 

losiiion. — In  100  parts : 

Carbonate  of  lime,          -          -  90-22 

Carbonate  of  magnesia,            -  1*01 

Alumina  and  peroxide  of  iroUf  -  0*61 

Insoluble  matter,             -          -  3*13 

Organic  matter,  moisture,  and  loss,  4*13 

100*00 

>nsequence  of  the  peculiar  appearance  derived  from  this 
,  two  or  three  of  the  ponds  containing  it  are  called  on  the 
^hite  Ponds ;  for  instance,  two  ponds  west  of  Pimple  Hill, 
iex;  the  more  northern  one  being,  however,  incorrectly 
ned,  as  the  marl  is  confined  to  the  other.  There  is  also 
r  pond  about  one  mile  north  of  Marksboro',  in  Warren, 
however,  are  not  the  only  depositories  of  this  useful  sub- 
:  I  enumerate  the  following  as  its  localities  already  ascer- 
:  White  Pond,  near  Pimple  Hill ;  a  pond  near  Brighton ; 
8  Pond,  two  miles  south  of  Newton ;  a  pond  a  mile  and  a 

8* 
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half  northwest  of  Andover;  the  White  Pond  near  Markaboro*;  a 
pond  at  Stillwater;  and  some  of  the  small  ponds  and  marshjr 
grounds  in  the  neighbourhood  of  Hope. 

The  marl  likewise  occurs  in  a  marshy  meadow  to  the  northeast 
of  La  Fayette,  and  again  near  Peter  Merkel's,  in  the  same  rangfr 
Considering  the  well-tried  value  of  this  material  in  Eurqpe,  its  im- 
portance to  the  agriculture  of  the  districts  which  possess  it,  and 
its  abundance  in  the  two  upper  counties  of  the  State,  it  seems  trdy 
strange  that  its  application  to  the  adjoining  soils,  should  hitherto 
have  been  almost  entirely  overlooked  by  the  farmers. 

A  material  so  easy  of  access,  demanding  no  preparation  to 
suit  it  for  the  soil,  and  unquestionably  so  efficient  when  judicioosly 
applied,  ought  to  be  extensively  used.  Though  much  neglected 
until  recently,  this  useful  substance  is  beginning  to  attract  atten- 
tion to  its  valuable  properties  as  a  manure.  Ample  evidence  is 
furnished  of  its  fertilizing  agency,  by  experience  in  Sussex  county, 
even  if  we  had  not  the  testimony  of  many  districts  of  Europe  in 
its  favour.  It  should  be  taken  from  the  pond  or  low  grounds 
where  it  abounds,  and  drawn  to  some  convenient  place,  to  remain 
in  heaps,  exposed  to  the  air  for  several  months.  By  this  exposure 
it  becomes  dry  and  pulverulent,  and  is  made  to  mingle  with  the 
soil  more  unifotmly  than  when  in  its  recent  wet  condition. 

Brown  or  Hematitic  Iron  Ore. — Next  to  the  limestone  itself,  the 
most  useful  mineral  which  belongs  to  this  formation  in  New  Jer- 
sey, is  the  brown,  or  hematitic  iron  ore.  Though  much  less  exten- 
sively diffused  than  in  other  parts  of  the  same  great  valley,  further 
to  the  southwest,  this  ore,  from  its  excellent  properties,  is  to  be 
regarded  as  a  valuable  addition,  recently  discovered,  to  the 
mineral  resources  of  the  State. 

The  main  deposit,  moreover,  is  interesting,  both  in  an  economi- 
cal and  scientific  light,  on  account  of  its  great  extent,  and  the 
singular  geological  circumstances  under  which  it  occurs. 

As  already  mentioned,  when  describing  the  ranges  of  the  altered 
white  limestone,  this  large  accumulation  of  the  ore  occupies  the 
summit  and  slopes  of  a  narrow  ridge  of  the  sparry  rock  extend- 
ing parallel  with  the  Pochuck  Mountain,  at  a  small  distance  from 
its  base.  The  situation  of  the  mine  is  about  two  and  a  half  miles 
northeast  of  Hamburg,  chiefly  upon  the  western  declivity  of  the 
hilL    Very  little  rock  is  visible  in  the  immediate  vicinity  of  the 


M 

ore,  vhich  exists  in  the  concretionary  state,  imbedded  in  a  highly 
ferruginous  clayey  loam»  which  displays  the  utmost  variety  of 
colour,  texture,  and  coniposition,  being  mottled  and  streaked 
with  clays  of  all  shades,  white,  yellow,  red,  and  brown.  The  ore 
distributed  irregularly  throughout  this  mass,  presents  no  less; 
diversity  of  aspect,  though  it  all  belongs  to  one  species,  denomi« 
Bated  brown  iron  ore.  It  occurs  massive  and  cellular  and  some- 
times fibrous,  also  in  a  mamillary  and  botryoidal  form,  and  is  often 
so  hard  and  compact  as  to  require  blasting.  The  workings  are 
generally  dry.  The  earth  in  some  portions  of  the  mine  gives  evi- 
dence of  resulting  from  decayed  felspar  and  the  other  consti- 
tuents of  the  adjacent  gneiss  rock,  and  contains  beside  much 
fhanbcgo  in  a  disintegrated  and  pulverulent  state,  clearly  indi- 
cating that  the  dissolution  of  the  crystalline  limestone  has  been* 
m  part  at  least,  the  cause  of  this  large  accumulation  of  ore. 

The  mineral  is  of  excellent  quality,  yielding  a  much  superior 
iron  to  that  procured  from  the  magnetic  ores  of  the  adjoining  pri- 
mary districts.  The  facility  with  which  it  may  be  smelted  in 
blast  furnaces,  compared  with  the  magnetic  ore,  is  another  great 
recommendation,  and  when  we  consider  that  the  latter,  by  the 
usual  process  of  reduction  in  bloomery  forges,  requires  from  six 
hundred  to  eight  hundred  bushels  of  charcoal  to  produce  a  ton  of 
malleable  iron,  while  this  ore  may  be  brought  into  the  condition 
of  cast  iron  by  an  expenditure  of  not  more  than  two  hundred 
bushels,  costing  between  five  and  six  dollars  per  hundred  bushels^ 
we  are  still  further  impressed  with  its  value. 

Thoi^h  but  five  or  six  years  in  use,  this  ore  has  already  become 
rather  extensively  worked,  being  not  only  smelted  at  a  large  fur- 
nace recendy  erected  near  Hamburg,  but  hauled  over  the  Wall- 
kill  Mountain  a  distance  of  twelve  miles  to  Clinton  Furnace,  and 
a  still  greater  distance  to  Ryerson's  Furnace,  near  Pompton. 

Another  mine  of  similar  brown  iron  ore,  discovered  rather  be- 
fore that  in  the  ridge  near  Pochuck,  lies  about  a  mile  and  three 
quarters  east  of  Hamburg,  above  the  junction  of  two  small  streams 
called  Sand  Pond  and  Mud  Pond  creeks.  This  deposit,  already 
alluded  to,  is  embraced  between  the  primary  rocks  of  the  base  of 
the  Wallkill  Mountain  and  a  small  knob  of  gneiss  a  little  west  of 
it,  and  lies  only  a  short  distance  from  the  northern  termination  of  a 
bdt  of  white  crystaHioe  limestone,  the  disintegration  of  a  portion 


of  which,  once  occupying  this  little  valley,  may  have  potsibly 
been  the  source  of  the  ore. 

The  present  excavation  is  only  about  1 40  feet  long,  40  wide» 
and  40  deep.  This  deposit  of  ore  was  first  brought  to  lights  ^  few 
years  since,  in  sinking  a  well. 

Owing  to  the  occurrence  of  much  diluvial  matter  over  the  8D^ 
face  of  the  narrow  valleys  which  embrace  the  altered  limestone, 
it  is  highly  probable  that  considerable  bodies  of  the  ore  exitf 
where  few  or  no  indications  at  the  surface  betray  its  preaeoca 
The  prevalence  of  the  mineral  near  the  white  limestone,  under 
circumstances  that  imply  it  to  have  come  from  a  rather  exten- 
sive dissolution  of  that  rock,  holds  out  a  prospect  of  finding  it  in 
other  localities  besides  the  above.  The  explorer  should  carefully 
note  the  signs  of  the  removal  of  the  altered  limestone,  by  ()Gnudi- 
tion  or  solution,  in  spots  where  the  products  of  its  destroctioB 
would,  from  the  features  of  the  ground,  be  most  likely  to  remain 
in  their  usual  form  of  a  deep  loamy  ferruginous  deposit  Such 
places  will  be  the  broken  slopes  of  hills  and  the  basins  in  the  cear 
tre  of  confined  valleys. 

Hematitic  brown  iron  ore  occurs  occasionally,  though  not  in 
extensive  deposits,  in  the  limestone  valleys  between  Schodey's 
and  Scott*s  Mountains.  It  has  been  found,  for  example,  though 
in  rather  humble  quantities,  very  pure,  between  Mansfield  and  An- 
derson villages,  not  far  from  the  Morris  canal.  It  exists  likewise 
in  more  abundance  in  connexion  with  the  belt  of  limestone  which 
forms  the  valley  of  the  Delaware  river,  between  Belvidere  and 
Easton,  having  been  excavated  to  some  extent  in  the  vicinity  of 
Foul  Rift.  Much  of  the  ore  in  this  neighbourhood  belongs  to  the 
highly  valuable  stalactitic  variety  usually  denominated  pipe  ore. 

Respecting  the  geological  position  of  the  brown  or  hematitic 
iron  ore,  wo  may  give  it  as  a  general  rule,  admitting  of  no 
exception  in  New  Jersey,  that  it  abounds  only  in  the  highly 
ferruginous  soils,  which  either  immediately  cover  this  limestone 
formation,  or  which  lie  closely  adjacent  to  it  In  Pennsylvania 
and  some  of  the  other  States  such  are  not  its  invariable  rela- 
tions, as  several  of  the  other  rocks  of  the  older  secondary  series 
present  us  with  extensive  deposits  of  the  same  species  of  ore. 

Sulphate  of  Barytes, — West  of  Newton  about  two  and  a  half 
miles,  there  occurs  a  narrow  vein  of  the  0uiphate  of  baryUMt 


the  dimeDsions  of  which,  where  it  has  been  explored,  appear  to 
be  too  inconsiderable  to  render  it  an  object  of  profit.  It  is 
crystalline  and  of  a  pretty  pure  opaque  white,  and  has  been  met 
With  in  two  separate  spots  contiguous  to  each  other.  The 
locality  is  near  the  disturbed  anticlinal  axis  of  the  narrow  belt  of 
blue  limestone,  immediately  northwest  of  the  main  range  of  slate 
next  northwest  of  Newton,  being  removed  from  the  principal 
Paulinskill  tract  of  limestone  by  a  narrow  intermediate  synclinal 
zone  of  slate. 

Upon  the  site  of  one  of  the  excavations  made  some  years 
since  for  this  mineral,  a  very  absurd  mining  project  was  under- 
taken, not  to  procure  the  sulphate  of  barytes,  which,  if  abundant, 
might  repay  the  miner,  but  in  the  futile  hope  of  revealing  a  mine 
of  silver.  Every  informed  geologist  or  scientific  miner  would 
pronounce  at  once,  from  all  the  mineral  indications  here  present, 
and  from  the  nature  of  this  and  the  other  rocks,  that  such  attempts 
at  mining  for  the  precious  metals  in  these  strata  are  likely  to 
prove  wholly  abortive ;  nevertheless  a  shaft  sixty  feet  deep  and 
at  a  cost  of  two  thousand  dollars  has  already  been  dug.  I  deem 
it  my  duty  to  state,  that  I  could  discover  in  this  mine  nothing  that 
seemed  to  contain  a  trace  of  silver,  or  any  thing  to  justify  the 
anticipation  of  finding  it. 

The  barytic  mineral  has  become  of  recent  years  a  substance 

of  considerable  demand  in  commerce,  from  the  rather  extensive 

use  now  made  of  it  by  the  manufacturers  of  white  lead,  many  of 

v^hom  have  been  driven  by  the  spirit  of  competition  to  mingle  it 

in  a  finely  levigated  condition,  in  a  greater  or  less  proportion, 

^?rith  their  manufactured  article.    This  adulteration,  if  such  it  can 

be  called,  would  seem  not  to  affect  materially  the  interests  of  the 

csonsumer,  as  the  mineral  appears  rather  to  dilute  than  injure 

jseriously  the  quality  of  the  white  lead,  while  the  reduction  in  the 

price  will  compensate,  or  nearly  so,  for  the  somewhat  increased 

quantity  of  the  paint  which  it  becomes  necessary  to  employ. 

SECTION  in. 

Of  the  Slate  of  the  KUtatinny  Valley ^  FormatUm  III. 

Qtographical  Range  of  ike  Formation. — Having  adopted  the 
ascending  order  in  this  description  of  the  rocks  of  the  ancient 
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Secondary  or  Appalachian  System,  the  next  stratum  which  pre- 
sents itself,  reposing  immediately  on  the  limestone,  is  the  slate  of 
the  Kittatinny  Valley.  This  rock,  as  already  intimated  when 
tracing  the  axes  of  elevation  in  the  limestone,  ranges  in  several 
long  and  narrow  belts,  the  limits  of  which  were  specified  while 
treating  of  their  position  in  the  synclinal  troughs  embraced  be^ 
tween  the  upheaved  zones  of  the  limestone.  Extending  our  pre- 
sent enumeration  to  all  the  several  belts  within  the  State,  we 
have  now  to  include,  with  those  alluded  to,  the  principal  tract  of 
the  region  which  occupies  the  northwestern  side  of  the  Kittatiimy 
Valley,  throughout  its  whole  length  across  New  Jersey. 

Tracing  the  limits  of  these  diflferent  ranges  with  as  much 
minuteness  as  the  purposes  of  a  general  description  render  neces- 
sary, we  shall  begin,  as  usual,  with  those  which  lie  farthest 
towards  the  southeast. 

The  first  is  that  narrow  belt  at  the  Wallkill,  about  three  mihi 
northeast  of  Deckertown,  which  runs  southwestward,  passing 
about  a  mile  northwest  of  Hamburg,  and  a  little  southeast  of  Har* 
monyvale  and  Lafayette.  It  terminates  about  two  miles  foatb- 
east  of  Newton  in  a  narrow  point.  This  low  ridge  of  the  slate  is 
in  many  places  not  more  than  a  fourth  of  a  mile  in  width,  while 
its  length  is  about  fourteen  miles.  It  owes  its  position  and  form  to 
its  occupying  the  long  synclinal  axis  included  between  the  anti- 
clinal axes  of  Pochuck  and   of  Harmonyvale.     Its  beds  dip 

from  each  margin  at  a  gentle  angle  towards  the  centre  of  the 
tract 

Proceeding  to  the  southwest,  we  meet  two  other  narrow  bands 
of  slate,  nearly  in  the  prolongation  of  that  already  mentioned. 
One  of  these  commences  a  little  east  of  Reading's  Pond,  and 
extends,  passing  directly  west  of  Greenville,  almost  to  Sink  Pond. 
The  other  lies  in  a  parallel  position  at  a  short  distance  to  the 
northwest,  the  two  being  separated  by  a  narrow  valley  of  the 
limestone,  where  that  formation  has  been  elevated  along  an  anti« 
clinal  axis.  Each  of  these  little  belts  of  slate  takes  the  form  of  a 
low  synclinal  ridge. 

Another  somewhat  larger  belt,  of  nearly  similar  breadth,  com- 
mences at  Johnsonburg,  and  ranges  past  Hope,  where  it  deflects 
a  little,  extending  to  the  village  of  Beaver  Brook,  near  which  it 
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termiDates.  Like  the  other  correspondiDg  tracts,  it  has  the  form 
of  a  low  narrow  ridge,  boanded  on  each  side  bj  UmestoDe, 
ivhtch  dipt  beneath  it,  placing  it  in  the  middle  of  a  synclinal 
troogh. 

Tbe  next  tract  of  slate,  though  in  the  general  synclinal  arrange- 
fnenl  of  its  strata  resembling  the  others,  is  one  of  far  greater 
extent  Both,  its  soatheast  and  northwest  margins  have  been 
already  defined,  when  tracing  the  borders  of  the  limestone,  but 
fot  the  sake  of  connexion  we  may  briefly  recapitulate  them  here. 
Beginmag  at  the  Wallkill,  near  the  New  York  State  line,  the 
soDtheast  boundary  of  this  tract  of  slate  runs  to  the  southwest, 
paning  near  Deckertown,  and  northwest  of  Harmony ^ale,  New- 
ton, and  Johnsburg.  Here  it  deviates  more  towards  the  west, 
oolil  it  passes  the  Free  Church  between  Centreville  and  Hope. 
There  it  deflects  to  the  south,  passing  Beaver  Brook,  and  running 
theooe  in  a  southwest  course,  reaching  the  Delaware  a  little  above 
Belvidere.  The  northwestern  boundary,  beginning  on  the  Dela- 
ware near  the  mouth  of  the  Paulinskill,  pursues  the  southern  side 
of  that  stream  to  Gravel  Hill,  near  which  it  crosses  it ;  recross- 
iag  a  little  east  of  White  Pond,  it  thence  extends  in  a  northeast 
direction  for  several  miles  to  a  point  about  three  miles  north  of 
Newton.  Here  it  unites  with  the  southeast  margin  of  a  narrow 
bak  of  the  forofiation  which  follows  the  course  of  the  Paulinskill 
for  several  miles.  Beyond,  where  this  smaller  tract  joins  the 
princqwl  one,  the  boundary  which  we  are  tracing  proceeds  to 
the  northeast,  again  passing  to  the  southeast  of  Augusta,  and 
terminating  ilear  Coursenville,  where  the  whole  zone  of  slate 
sontlMast  of  the  Paulinskill  merges  in  the  still  more  extensive  one 
which  iidlowa  the  base  of  the  Blue  Mountain. 

The  southeast  edge  of  this  northwesternmost  tract,  beginning 
at  tbe  Delaware,  about  three-fourths  of  a  mile  above  Ck)lumbia, 
pursues  the  northwest  side  of  the  valley  of  that  stream  to  Coursen- 
ville, passii^  north  of  the  little  village  of  Walnut  Valley,  and 
northwest  of  Swartwout's  Pond.  Uniting  with  the  former  wide 
belt  at  Coursenville,  the  two  tracts  beyond  that  point  have  for 
their  aoutbeastern  limit  the  boundary  already  traced,  which 
passes  near  Harmony  vale  and  Deckertown  to  the  Wallkill. 

The  hB0»f  or  rather  the  southeastern  flank  of  the  Blue  Moun- 
tain, constitutes  the  general  northwestern  boundary  of  the  whole 


slate  formation  of  the  valley.  Near  the  Delaware,  the  common 
limit  of  the  slate  and  the  overlyiDg  sandstone  of  the  momitain  is 
seen  at  a  moderate  elevation  above  its  base;  but  in  Sussex, 
between  Culver's  Gap  and  the  State  line,  the  slate  rises  upon  the 
eastern  slope  of  the  ridge  almost  to  its  summit,  giving  a  fertile 
soil  to  the  side  of  the  mountain,  and  presenting,  in  a  long  line  of 
cultivated  farms,  a  landscape  full  of  pleasing  and  pictureaque 
beauty. 

Composition  and  structure  of  the  rock — ^The  ordinary  character 
of  the  third  formation  of  the  Appalachian  system,  as  it  prevaili 
in  New  Jersey,  is  that  of  k  dark  blue  argillaceous  slate ;  it  is, 
however,  very  various,  both  as  respects  its  colour  and  com- 
position. It  occurs  in  belts  of  Itlmiost  every  hue,  black,  Uue, 
dark  gray,  bluish  gray,  dingy  olive,  dull  brown,  and  even  aome- 
times  yellow. 

It  exhibits  every  grade  of  relative  fineness  and  coarseness  of 
texture,  from  that  of  the  finest  grained  roofing  slate,  to  that  of  a 
rough  argillaceous  sandstone. 

At  its  junction  with  the  subjacent  limestone,  its  beds  are  often 
almost  black,  and  more  or  less  calcareous,  while  the  contiguoos 
upper  layers  of  that  rock  partake  in  some  degree  of  the  argil- 
laceous composition  and  structure  of  the  slate.  Near  its  upper 
limit,  in  like  manner,  where  it  and  the  gray  sandstone  of  the 
mountain  are  in  contact,  it  acquires  a  somewhat  arenaceous 
texture,  and  in  certain  layers  passes  to  a  gray  argillaceous  sand- 
stone. 

Nearly  all  parts  of  this  extensive  formation,  which  is  evidently 
of  very  great  thickness,  present  that  highly  curious  feature  of 
structure  denominated  cleavage.  This  remarkable  tendency  of 
the  mass  to  split  into  thin  plates  by  planes  of  cleavage,  which 
preserve  a  uniform  direction  and  inclination  over  extensive  tracts, 
independently  of  all  variations  in  the  texture  of  the  rock,  and  of 
all  changes  in  its  dip,  is  a  feature  which  belongs  to  many  of  the 
ancient  slate  rocks,  both  of  the  old  and  new  continents ;  but  in 
few  regions  can  it  be  studied  on  a  more  extensive  scale  than  in 
the  Kittatinny  Valley,  where  it  is  visible  for  a  great  distance  on 
both  sides  of  the  Delaware  river.  While  the  beds  of  slate  through- 
out a  large  portion  of  the  northwestern  belt  dip  towards  the  base 
of  the  Blue  Mountains,  or  to  the  northwest,  and  while  those  of  the 
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next  great  zone  to  the  southeast,  especially  near  the  Delaware, 
have  been  disturbed  by  an  anticlinal  axis  giving  them  both  a 
Dorthwestern  and  southeastern  dip,  the  planes  of  cleavage  are 
observed  to  maintain  invariably  a  southeastern,  or,  more  properly, 
a  southern  inclination,  which  is  usually  between  40^  and  60^  to 
the  horizon.  Their  strike^  or  the  line  formed  by  their  intersection 
with  a  horizontal  plane,  is,  therefore,  far  from  coinciding  with 
the  prevailing  strike  of  the  strata  themselves.  And  it  is  not  a 
little  curious,  that  this  law,  of  a  nearly  south-southeast  direction 
in  the  dip  of  the  cleavage  surfaces,  holds  true,  not  only  of  the 
slate  but  of  all  the  contiguous  formations  of  the  series,  except  the 
coarse  sandstone  and  conglomerate  rocks  of  the  mountain,  affecting 
the  softer  variegated  shales,  beds  of  limestone,  and  olive-coloured 
slates  of  the  still  higher  rocks,  which  occupy  a  breadth  of  many 
miles  to  the  northwest.  But  its  vast  extent  is  more  particularly 
seen,  when  we  trace  the  formations  in  their  longitudinal  course 
along  the  Kittatinny  Valley,  where  we  may  behold  the  cleavage 
planes  preserving  their  southeastern  dip,  with  scarcely  an  inter- 
ruption the  whole  distance,  from  the  Hudson  to  the  Potomac,  and 
indeed  to  far  more  distant  limits  in  both  directions. 

The  theoretical  discussion  of  the  interesting  problem,  the  cattse 
of  this  truly  curious  general  fact,  would  be  out  of  place  in  a 
work  like  the  present,  restricted,  as  it  is,  to  the  description  of  a 
comparatively  small  tract  of  the  extensive  region  over  which, 
this  phenomenon  prevails.  But  a  hope  is  cherished,  of  my  befng 
«ble  at  some  future  day,  to  connect  it  with  views  concerning  the 
elevation  of  our  primary  chain  and  the  neighbouring  axes,  sus- 
tained by  facts,  and  a  train  of  reasoning  which  may  afford, 
|)erhaps,  a  satisfactory  solution  of  this  apparently  obscure  enigma. 

The  occurrence  of  workable  roofing  slates,  is  connected  with 
the  presence  of  these  cleavage  planes.  Hitherto  they  have  Ijeen 
iSiacovered  only  in  the  belt  which  ranges  near  the  base  of  the  Blue 
Bfountain,  having  never  been  found  of  sufficient  purity  but  in  the 
^cinity  of  the  Delaware  river,  near  the  Water  Gap. 

The  largest  quarry  is  on  the  west  side  of  the  river,  in  Penn- 
sylvania ;  a  smaller  one,  yielding  both  roofing  and  writing  slates  of 
excellent  quality,  lies  nearly  opposite,  on  the  eastern  side  of  the 
liver,  in  New  Jersey.  In  both  of  these  quarries,  the  true  dip  of 
the  rock  is  towards  the  west-northwest,  at  an  angle  of  about  80^: 
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This  is  detected  by  the  inclination  of  the  nunaerous  thin  layers  or 
ribbons*  of  a  different  colour  from  the  rest  of  the  rook,  marking 
the  sedimentary  structure  and  the  true  planes  of  deposition.  The 
dip  of  the  planes  denoting  the  cleavage  is  towards  the  south-south- 
east, at  an  average  angle  of  50°,  except  where  it  is  affected 
in  the  Pennsylvania  quarry  by  a  small  fault,  which,  traversing 
a  part  of  the  slate,  not  only  causes  a  local  deviation  in  the  dip  of 
the  stratum,  but  an  alteration  in  that  of  the  cleavage  aba. 

Several  favourable  circumstances  of  structure  and  fioBitioo, 
must  combine  to  adapt  any  portion  of  the  formation  to  being 
quarried  for  roofing  slate  with  success. 

The  rock  must  be  of  a  fine  uniform  and  compact  grain,  as 
free  as  possible  from  all  crushes  or  contortions  of  the  stratumt 
cleaving  with  facility  into  thin  plates  in  one  direction,  and 
breaking  with  difficulty  in  every  other.  It  should  be  exempt, 
moreover,  from  sulphuret  of  iron^  which  is  often  found  findy 
disseminated  in  the  coloured  seams  or  ribbons,  and  which  upon 
exposure  to  moisture,  soon  causes  a  rapid  disintegration  of  that 
portion  of  the  mass.  The  quarry  should  be  situated,  if  possible, 
where  a  small  rivulet  of  water  may  be  conducted  over  the  rock, 
to  preserve  it  in  a  moist  state,  in  order  to  render  it  more  easily 
and  evenly  cleaved. 

In  splitting  and  trimming  the  slates,  care  is  taken  to  reject  the 
coloured  ribbons,  lest,  in  course  of  time,  they  should  undergo 
decomposition. 

It  is  somewhat  curious,  that  while  the  belt  of  pure  slate 
between  any  two  of  these  ribbons  is  almost  perfectly  uniform  in 
texture  and  quality,  there  often  prevails  a  sensible  difference  in  the 
respects  between  two  adjacent  belts,  though  only  separated  by  a 
ribbon  of  a  slightly  different  colour,  less  than  an  inch  in  thickness. 
It  merely  marks  a  difference  in  the  composition  of  the  sediment, 
before  and  after  that  which  formed  the  more  heterogeneous 
ribbons. 

Inferring  from  the  highly  cleavable  condition  and  firm  grain 
of  much  of  the  slate  of  the  belt  at  the  foot  of  the  Blue  Mountain, 
for  many  miles  east  of  the  Delaware,  it  would  seem  not  im- 
probable, that  a  minute  examination  of  the  stratum  for  roof- 
ing slate,  might  be  rewarded  with  success  at  more  points  than 
one. 


Except  the  highly  useful  article  just  alluded  to,  the  formation 
described  would  appear  not  to  present  us  with  materials  of  much 
interest,  as  respects  their  economical  applications. 

Of  iron  cresj  this  formation  has  been  found  to  exhibit  very  few 
indications  in  New  Jersey,  while  of  other  minerals  either  useful 
or  curious,  it  would  seem  to  be  equally  destitute. 

Some  of  its  less  argillaceous  sandstone  beds  appear  adapted 
to  the  ordinary  purposes  of  a  building  stone,  but  care  is  requisite 
in  the  selection,  as  too  large  a  share  of  argillaceous  matter  leads 
to  a  dissolution  of  the  rock  by  the  frost. 

The  soil  over  this  formation  is  usually  rather  meagre  and  of 
inferior  fertility,  yet  it  is  susceptible  of  remarkable  amelioration 
from  the  application  of  lime,  which  throughout  the  whole  length 
of  the  Kittatinny  Valley,  may  be  procured  at  a  distance  rarely 
exceeding  four  or  five  miles  from  the  remotest  parts  of  the  slate 
districts. 

Gray  Sand^one  of  the  ISUatinny  Mmntaitit  Formation  IV. 

Geographical  Range  of  the  Formation. — Resting  immediately 
tipon  the  great  slate  stratum  above  described,  with  a  conformable 
northwestern  dip,  there  is  a  thick  series  of  hard  and  massive 
gmy  sandstones,  occasionally  having  the  coarseness  of  a  quartzose 
conglomerate.  These  rocks  are  confined  to  the  long,  narrow,  and 
nearly  straight  mountain  ridge,  remarkable  for  its  steep  flanks 
and  almost  perfectly  level  summit,  called  the  Kittatinny  or  Blue 
Mountain,  which  crosses  the  counties  of  Warren  and  Sussex  from 
the  Delaware  Water  Gap,  to  near  Carpenter's  Point,  but  which, 
in  the  form  of  a  nearly  continuous  mountain,  reaches  from  within 
a  few  miles  of  the  Hudson,  near  Kingston,  to  Cumt)erland  county, 
in  Pennsylvania. 

Unlike  the  somewhat  gradual  transition  witnessed  between  the 
slate  and  its  subjacent  limestone,  the  passage  from  the  slate,  which 
occupies  the  lower  half  of  the  eastern  slope  of  the  mountain,  to 
this  overlying  sandstone,  is  abrupt  and  every  where  well  marked. 
Cropping  out  in  many  places  in  a  bold  and  rugged  escarpment 
along  the  upper  part  of  the  southeastern  side,  it  forms  the  rough 
but  level  summit  of  the  ridge,  and  usually  about  one  half  of  its 
northwestern  slope. 

The  relative  position  of  this  gray  sandstone  to  the  overlying 


100 

red  sandstone  and  shale  formation  of  the  northwestern  flank«  and 
to  the  underlying  slate,  and  the  conformable  dip  of  all  these  rocks 
towards  the  northwest,  is  well  exhibited  in  that  fine  natural  gorge 
of  the  mountain,  the  Water  Gap  of  the  Delaware.  Here,  the  en- 
tire structure  of  the  ridge  is  exposed,  showing  the  gray  sandstone 
rising  in  bold  grandeur  from  the  water's  edge  to  the  crest  of  the 
mountain,  an  elevation  of  about  fourteen  hundred  and  fifty  feet 
The  ridge  preserves  this  height  with  a  remarkably  straight  and 
even  summit  for  many  miles,  in  both  directions  from  the  river. 
This  Icvelness  and  perfect  straightness  of  the  mountain  top,  the 
regularity  of  its  grand  escarpment  on  the  east,  and  the  striking 
uniformity  in  the  general  dip  of  its  strata,  si?ggests  the  remarkable 
equality  in  the  intensity  and  direction  of  that  force  from  below, 
which  uplifted  from  their  deep  bed  under  the  waves,  this  pon- 
derous mass  of  rocks. 

Composition  and  Structure, — The  gray  sandstone  formation  of 
the  Kittatinny  Mountain  consists  of  a  thick  series  of  hard  white 
and  whitish-gray  siliceous  rocks  of  various  degrees  of  coarseness, 
from  that  of  a  fine-grained  pure  sandstone  to  that  of  a  quartzose 
conglomerate  of  thickly  set  pebbles,  averaging  half  an  inch  in 
diameter;  these  several  varieties  are  found  interposed  in  frequent 
alternations,  though  the  fine-grained  sandstones  most  abound  in 
the  upper  half  of  the  stratum,  while  the  conglomerates  prevail 
to  rather  greater  amount  in  the  lower  division.  In  the  vicinity  of 
the  Lehigh  river,  in  Pennsylvania,  the  main  deposit  consists  of 
pebbles,  often  of  great  size,  which  compose  the  lowest  beds  of 
the  formation,  resting  in  immediate  contact  with  the  subjacent 
slate. 

From  the  Susquehanna  river  to  the  district  of  the  Lehigh  and 
Delaware,  the  formation  would  appear  to  augment  progressively 
in  thickness  and  general  coarseness  of  composition,  being  only 
about  four  hundred  feet  thick  near  the  first  river,  and  almost  two 
thousand  feet  at  the  Lehigh ;  but  advancing  from  the  Water  Gap 
of  the  Delaware  towards  the  Hudson,  it  again  abates  somewhat 
in  thickness,  retaining,  however,  its  full  proportion  of  the  white 
quartzose  conglomerates. 

Upon  examining  the  composition  of  the  rock,  it  will  be  found 
to  consist  of  rounded  fragments  in  the  condition  of  sand  and  fine 
gravel,  derived  from  the  primary  rocks  lying  southeast  and  east 
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of  it,  and  in  part  from  the  three  inferior  olcfer-^condary  formA^ 
lions  of  its  own  group,  ranging  parallel  with  it*|Dlhe  Kittatinny 
Yalley.  Among  these  materials  we  occasionally,  meet  rounded 
pebbles  of  the  flint  or  chert,  characterifltic  of  the  limestone,  though 
)ione  of  the  softer  cartK>nate  of  lime  itself;  also  sma^rflattish  frag^ 
ments  of  the  directly  underlying  slate  rocks.  '*    • 

These  constituents,  of  themselves,  imply  that  some  great  dis- 
torbance  of  the  shores  of  the  Appalachian  sea  must  Hnvc  taken 
place  suddenly,  interrupting  the  deposition  of  the  slate,  and'ghring 
rise  to  a  series  of  new  and  more  violent  currents,  sweepiDg''kito  • 
it  a  coarser  class  of  materials  from  the  neighbouring  larfd.  ppd 
from  the  freshly  risen  sediments  which  now  form  the  Kittatidoy 
Valley.  But  on  this  interesting  point  we  are  not  left  to  inferenrbtf  • 
derived  merely  from  the  nature  of  the  rock ;  for  towards  its  north-  ' 
eastern  termination,  we  find  this  formation,  as  we  approach  the 
Hudson,  resting  unconformably,  with  a  gentle  dip  to  the  north- 
west, upon  the  upturned  and  contorted  beds  of  the  slate,  giving 
unequivocal  proof  of  the  Violence  of  the  subterranean  actional 
which  attended  the  commencement  of  this  extensive  sandstone 
deposit.  Whether  the  lower  formations  of  the  Kittatinny  Valley 
emerged  entirely  above  the  waves  at  this  epoch,  in  the  tract  which 
they  now  occupy  in  New  Jersey,  is  a  point  open  to  doubt,  though 
there  exists  strong  evidence  for  believing,  that,  over  some  portions 
of  their  range  at  least,  further  to  the  northeast,  in  the  neighbour- 
hood of  the  Hudson  and  beyond  it,  they  were  thus  uplifted.  The 
general  augmentation  in  the  coarseness  of  the  materials  of  the 
sandstone  formation,  as  we  advance  from  the  Susquehanna  towards 
the  Hudson,  would  tend  to  confirm  the  opinion,  that  in  this  latter 
quarter  the  disturbances  which  ushered  in  this  fourth  epoch  of 
Ae  ancient  secondary  period  had  their  greatest  energy. 

The  gray  sandstone  of  the  Kittatinny  Mountain  is  the  only 
Tock  of  the  whole  lower  secondary  group  within  the  State, 
from  the  limestone  of  the  eal^ern  side  of  the  valley  to  the  lime- 
stone of  the  olive  slate  formation  skirting  the  Delaware  in  Sussex 
county,  which  exhibits  none  of  the  oblique  cleavage  planes  so 
conspicuous  in  Formation  III.  Its  massive  beds  are  traversed  by 
joints,  having  the  same  dip  and  strike,  and  attributable,  probably, 
to  the  same  origin. 

Its  qaartzose  materials  and  tMhr^  iiggfegatioti  have  pirobably 

9# 


UNI 

«     •     «     . 

ioterfered  withi^Ui- assuming  this  structure  on  a  minuter  scale. 
It  may  be  giy^pfindeed^  as  an  almost  universal  rule,  applicable 
to  the  wholei  jrange  of  the  Appalachian  rocks,  that  wherever  this 
cleavage  pj^yjiils  extensively,  it  shows  itself  in  the  sandstones  on 
a  scale  cotrAhensurate,  as  to  distance  between  the  planes,  with  the 
thickness  of  their  beds  and  their  coarse  arenaceous  character. 
For  eyjen  in  these  coarser  strata,  though  the  divisional  surfaces  are 
three^  feet  and  more  asunder,  they  preserve  their  regularity  and 
consriAQtoy  of  direction,  and  their  parallelism  to  the  slaty  cleavage 
ofilii^iargillaceous  parts  of  the  series. 


OROAiriC  RBMAIIIS. 


•  .'•.The  relics  of  organic  life  imbedded  in  this  great  sandstone 
formation  are  singularly  few,  if  we  except  two  or  three  interesting 
species  of  marine  vegetation.  These  belong  to  the  tribe  of 
extinct  seaweeds  called  fucoides.  The  principal  varieties  .are 
the  fucoides  Brongniartii^  and  the  fucoides  AUeghaniensis*  The 
cliffs  in  the  middle  of  the  gorge  of  the  Delaware  Water  Grap 
exhibit  fine  specimens  of  the  former,  covering  with  a  beautiful 
reticulation  the  faces  of  the  white  sandstone  beds  over  many 
square  yards  of  surface.  The  latter  species  abounds  where  the 
formation  alternates  in  its  upper  layers  with  the  lower  beds  of 
the  overlying  red  sandstone.  Properly  considered,  it  is  a  fossil 
more  strictly  characteristic  of  the  latter  rock,  being  confined  in 
this  alternation  of  the  formations  chiefly  to  the  red  .layers. 
Hitherto  I  have  discovered  but  one  fossil  of  the  animal  kingdom 
in  the  rock  of  the  Kittatinny  Mountain. 

This  is  a  small  species  of  terebratula  of  a  nearly  spheroidal 
form,  found  as  yet  in  few  places,  and  chiefly  in  the  uppermost 
beds  of  fine-grained  white  sandstone.  The  turbulent  condition  of 
the  currents  in  the  earlier  periods  of  the  general  deposit,  would 
seem  to  have  interfered  with  the  multiplication  of  animated  races 
on  the  sandy  bed  of  that  ancient  unquiet  sea. 

ECOirOMlCAL  GEOLOOT. 

The  white  and  light  gray  sandstones  of  this  formation  seem, 
from  their  durability  and  the  regularity  of  their  stratification,  to 


be  well  adapted  to  some  of  the  parposes  of  a  building  stone, 
though  their  great  hardness*  and  the  difficulty  in  shaping  these 
rocks,  must  restrict  their  usefulness  chiefly  to  those  objects  where 
very  massive  or  rough  structures  possessing  great  strength  are 
intended. 

The  white  quartzose  conglomerate  of  this  range  in  New  York* 
is  used  for  making  mill-stones,  which  consist  each  of  a  single 
block.  They  are  principally  made  at  fisopus,  the  rock  being 
taken  from  that  part  of  the  Kittatinny  called  the  Shawunknnk 
Mountain,  where  the  quartzose  conglomerate  is  in  great  perfec- 
tion. It  is  reputed  to  be  well  adapted  for  the  purpose.  As  strata 
of  the  very  same  aspect  and  composition  occur  abundantly  on 
the  northwestern  flank  of  the  mountain  in  various  portions  of  its 
range  through  Sussex,  little  doubt  can  be  entertained  that  were 
the  means  of  transportation  as  convenient  as  at  Esopus,  this 
application  of  the  conglomerate  would  claim  attention  in  New 
Jersey. 

Throughout  this  State  the  formation  before  us  is  singularly 
destitute  of  useful  ores  or  minerals.  In  a  high  valley,  a  little 
northeast  of  the  Delaware  Water  Gap,  between  the  two  ridges 
which  here  form  the  general  summit  of  the  mountain,  a  small 
body  of  very  excellent  haematitic  iron  ore  has  been  found,  not 
showing,  however,  any  indications  of  an  abundance. 

Red  Sandstone  and  Shale  of  the  northwestern  base  of  the  Kittatinny 

Mountain^  Formation  V. 

Geographical  Range. — Immediately  overlying  the  formation 
jost  described,'  and  occupying  the  valley  at  the  northwestern 
base  of  the  same  mountain,  upon  the  flank  of  which  it  sometimes 
rises  to  a  considerable  elevation,  occurs  a  thick  and  somewhat 
varied  formation,  consisting  of  red  and  variegated  sandstones 
and  shales. 

The  general  range  of  these  rocks  b,  of  course,  in  a  belt 
parallel  with  the  mountain,  from  the  Delaware  Water  Gap  to 
Carpenter's  Point,  where  they  enter  the  State  of  New  York. 
Between  the  Watetu  Gap  and  Wall  pack  Bend  they  occupy  the 
narrow  zone  which  separates  the  base  of  the  mountain  from  the 
river;  but,  northeast  of  the  Bend,  they  follow  in  a  rather  wider 


Mdt  the  valley  or  the  Flatkill,  cut  off  from  the  river  by  a  parallel 
belt  of  fossiliferous  limestone,  the  lower  member  of  Forma- 
tion Vllf . 

These  red  nandstone  rocks  appear  not  to  reach  the  Hodion; 
but,  in  the  opposite  direction,  they  extend  a  vast  distance  to  the 
southwest,  where  they  are  largely  developed,  as  they  likewise  are 
along  the  southern  side  of  Lake  Ontario. 

Coniporition  and  Structure. — The  features  of  this  formation  are 
considerably  less  diversified  where  it  ranges  across  New  Jersey 
thaa  where  it  rises  to  the  surface  in  some  of  the  other  States. 
The  particular  belt  which  follows  the  base  of  the  Kittatinny 
Mountain  is  marked,  indeed,  throughout  its  whole  course,  by 
very  little  variety  in  the  composition  and  appearance  of  the  rock. 
Its  more  variegated  aspect  is  con6ned  to  the  belts  which  Ke 
at  a  considerable  distance  to  the  northwest  As  it  occurs  in 
New  Jersey,  this  rock  consists,  in  its  lower  beds,  of  a  dark-red 
sandstone  of  a  very  ferruginous  composition  and  extreme  hard^ 
ness ;  «nd  in  the  middle  and  upper  divisions  of  the  stratum,  of  a 
brownish-red  shale,  and  a  very  argillaceous  sandstone,  which  are 
sometimes  lightly  calcareous.  These  latter  layers  are  occaskm- 
ally  divided  by  thin  bands  of  a  different  colour,  commonly 
greenish  or  yellow,  but  of  the  same  composition ;  which,  as  the 
whole  rock  is  much  affected  by  cleavage,  assist  materially  in  the 
determination  of  its  dip.  Throughout  its  entire  range  the  forma- 
tion exhibits  the  peculiar  structure  resulting  from  cleavage; 
this  is  particularly  well  developed  in  the  neighbourhood  of  the 
Delaware  Water  Gap;  where  it  offers  some  interesting  pheno- 
mena to  the  geological  student.  An  anticlinal  axis  of  considerable 
magnitude  traverses  the  formation  for  several  miles,  ranging 
immediately  northwest  of  the  Water  Gap,  disturbing  the  rocks 
from  their  usual  northwest  dip,  and  giving  to  them  a  series  of 
undulations,  distinctly  traceable  by  aid  of  the  lighter-coloured 
bands  above  mentioned.  Notwithstanding  these  irregularit9e(^ 
the  direction  of  the  dip  and  strike  of  the  cleavage  surfaces  con- 
tinues every  where  the  same,  only  slightly  modified  in  their  incli- 
nation to  the  horizon,  where  the  cleavage  and  true  stratification 
nearly  coincide^  in  which  case  the  latter  exerts  some  influence. 
The  usual  dip  of  the  cleavage  is  to  a  point  between  sooth-sontb- 
eaA  and  south,  conforming  entirely  in  angle  and  direction  to 
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that  witnessed  in  the  argillaceous  rock  on  the  other  side  of  the 
mountain. 

The  only  organic  remains  hitherto  met  with  in  the  belt  of 
red  sandstone  and  shale  which  traverses  New  Jersey,  are  the 
marine  vegetable  relics  already  spoken  of;  the  species  denomi- 
nated fucoides  AUeghaniensis  being  by  far  the  most  usually 
found. 

ECONOMICAL   GEOLOGY. 

The  argillaceous  composition  of  this  rock,  and  the  extent  to 
which  it  is  affected  by  cleavage  joints,  unfit  it,  to  a  great  extent, 
for  usefulness  as  a  building  stone.  In  other  parts  of  its  wide 
range,  at  a  distance  from  the  Kittatinny  Mountain,  the  for- 
mation includes  a  highly  valuable  seam  or  bed  of  fossiliferous 
iron  ore,  which  is  becoming  well  known  throughout  the  central 
counties  of  Pennsylvania  and  Virginia ;  but  this  valuable  mineral 
i»  wholly  wanting  where  the  rock  rises  to  tlie  surface  to  form 
its  most  southeastern  belt  at  the  base  of  the  Kittatinny,  and  this  is 
the  portion  of  it  which  alone  crosses  the  State  of  New  Jersey. 

Id  that  part  of  the  formation  which  ranges  between  the  Water 
(Sap  and  Wallpack  Bend,  two  or  three  spots  occur  where  copper 
ore  may  be  seen  in  small  amount;  but  all  hope  of  discovering 'in 
this  region  a  valuable  vein  of  this  mineral,  must  prove,  I  conceive, 
entirely  illusory.  At  an  early  period  in  the  settlement  of  the  dis- 
trict«  two  or  three  excavations  were  undertaken  in  search  of  the 
ore,  at  the  western  base  of  the  Blue  Mountain,  near  Paha  quarry, 
but  nothing  was  reached  of  sufficient  value  to  reimburse  the  ad- 
venturers. The  mining  holes  are  now  obstructed  by  rubbish,  but 
the  specimens  of  the  ore  indicate  nothing  to  warrant  a  renewal 
of  the  attempt. 

A  few  indications  of  copper  ore,  chiefly  the  green  carbonate, 
amounting  in  reality  to  little  more  than  stains  upon  the  rock, 
occur  in  the  gorge  of  the  Water  Gap,  connected  apparently 
with  the  lower  portions  of  Formation  V.  Nothing  in  the  geology 
of  the  Blue  Mountain  or  its  neighbouring  rocks,  so  far  as  the 
portion  of  it  lying  within  New  Jersey  has  been  investigated,  sug- 
gests the  occurrence  of  metalliferous  veins  of  any  magnitude;  in- 
deed, the  structure  of  the  whole  region  is  adverse  to  the  supposi- 
tion, though  various  legends  of  the  ores  of  silver  and  lead  having 
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been  discovered  here,  are  yet  curreDt  among  those  ignorant  of 
the  subject 

Fossitiferous  Limestone  of  the  Delaware^  Formation  FlIL 

Oeographical  Range. — Resting  conformably  above  the  forma* 
tion  last  described,  there  occurs  an  interesting  and  important 
rock,  the  uppermost  of  the  older  secondary  strata  embraced 
within  the  limits  of  the  State.  It  is  a  blue  fossUiferous  KmesUme^ 
occupying,  if  we  adhere  to  a  simple  classification  of  the  strata,  a 
position  near  the  bottom  of  the  eighth  formation  of  the  series.  Its 
dip  is  invariably  towards  the  west-northwest,  at  an  angle  averag- 
ing about  90^. 

This  rock  enters  the  State  at  Carpenter's  Point,  whence  it  ex- 
tends in  the  form  of  a  rather  steep  ridge,  parallel  with  the  general 
course  of  the  Delaware  to  the  Wallpack  Bend,  where  it  croasei 
the  river  into  Pennsylvania.  This  ridge  has  the  valley  of  the 
Fiatkill  at  its  southeastern  base,  for  nearly  its  whole  lengtii, 
bounding  which,  it  forms  in  many  places  a  rather  steep  etcar|^ 
ment.  Between  its  northwestern  base  and  the  river,  there  moaUy 
extends  a  narrow  diluvial  plain,  in  one  or  more  low  temceii» 
forming  the  beautiful  and  fertile  flats  of  the  Delaware. 

The  rock  appears  to  increase  in  thickness  as  we  trace  it  north- 
eastward from  the  Wallpack  Bend.  In  fact  it  only  begins  to  de- 
velope  itself  as  a  separate  member  in  the  series  of  our  strata,  be- 
tween the  Wind  Gap  and  the  Delaware  Water  Gap  in  Pennsylvania. 
This  expansion,  conjoined  with  a  gradual  reduction  in  the  angle 
of  its  dip  as  we  advance  towards  Carpenter's  Point,  causes  the 
stratum  to  occupy,  in  the  vicinity  of  Milford,  a  considerable 
breadth.  This  is  the  same  rock  which  forms  the  chain  of  the 
Helderberg  hills,  west  of  Albany,  in  New  York. 

Composition  and  Structure. — The  prevailing  aspect  of  this  rock 
is  that  of  a  rather  pure  blue  limestone,  embracing  the  two  leading 
varieties,  that  consisting  of  the  carbonate  of  lime  alone,  and  that 
in  which  the  carbonate  of  magnesia  also  forms  an  important 
part.  It  has  usually  a  fine  close  grain,  a  smooth  fracture,  and  a 
clear  bluish  or  bluish-gray  colour ;  other  portions  of  it,  howevert 
depart  from  these  characters,  being  sometimes  of  an  argillaceous 
and  earthy  texture,  sometimes  sparry  or  subcrystalline,  and  some- 
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times  so  replete  id  fossil,  shells,  and  zoophytes,  as  to  possess  do 
distinctive  uniform  grain. 

The  following  analysis  will  serve  to  show  the  composition  of 
this  rock,  as  found  at  the  Wallpack  Bend. 
Spec^  gravity. — 26-94 
C€mp(mtMm.   In  100  parts : 

Carbonate  of  lime,  -        80.52 

Carbonate  of  magnesia,  -  1.45 

Alumina  and  peroxide  of  iron*    1.08 
Insoluble  matter,     -        -  7.00 

Moisture  and  lossy   •        -  1.00 


100.00 


Though  it  is  not  difficult,  by  close  attention,  to  discern  its 
planes  of  stratification,  and  thence  to  recognise  its  dip,  yet,  like 
all  the  calcareous  and  argillaceous  strata  within  the  State,  it  is 
extensively  pervaded  by  the  system  of  cleavage  planes,  already 
mentioned  as  traversing  the  rocks  bebw  it  in  the  series.  These 
soaieUmes  so  efface  all  traces  of  the  dip,  as  to  compel  the  ob-' 
server  to  resort  to  a  careful  scrutiny  of  the  position  assumed  by  the 
shells  and  other  flattish  bodies,  ^hose  larger  diameters  will  com- 
monly be  found  in  the  plane  of  the  stratification.  The  average 
inclination  to  the  horizon  of  the  cleavage  planes  is  about  50^  their 
directioD  being  to  the  south-southeast,  or  south. 

An  attention  to  these  features  of  structure  and  stratification 
will  prove  important  in  all  cases  where  quarries  are  to  be  opened 
in  this  formation. 

OrgoMic  remains. — It  not  being  consistent  with  the  plan  of  the 
present  work  to  offer  a  series  of  engravings  of  the  several  fos- 
siliferous  formations  of  the  State,  I  must  content  myself  with  in- 
dulging the  hope  of  doing  justice  to  this  interesting  subject  through 
the  medium  of  a  different  publication. 

Superficial  DeposUs. — A  somewhat  curious  deposit  of  coarse 
lieterogeneous  diluvium,  cemented  into  a  true  conglomerate  by 
the  infiltration  of  carbonate  of  lime,  occurs  in  a  bed  of  some  ex- 
tent, on  the  western  side  of  the  Flatkill,  not  far  above  its  nuMitb, 
resting  immediately  under  the  escarpment  of  the  limestone.  The 
calcareous  noatter  has  acted  so  as  to  agglutinate  the  coarse 
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gravel  swept  to  this  point  from  the  valley  of  the  Flatkill  and  from 
the  flank  of  the  adjacent  mountain. 

The  obvious  identity  as  to  mode  of  origin  between  many  rocky 
conglomerates  of  the  secondary  periods,  and  masses  such  as  this 
of  relatively  modern  date,  in  which  we  behold  unequivocal  evi- 
dence of  the  short  duration  and  violence  of  the  action  by  which 
the  miscellaneous  debris  from  the  adjacent  rocks  was  hurled  to- 
gether, will  aid  us,  when  adverted  to  again,  to  understand  the 
nature  of  the  circumstances  that  gave  rise  to  the  patches  of  cal- 
careous conglomerate  which  form  the  uppermost  deposit  of  the 
middle  secondary  strata,  immediately  at  the  southeastern  base  of 
the  Highlands. 

ECOirOMlCAL  OBOLOGY. 

The  purer  varieties  of  the  limestone  of  this  formation  pro- 
duce, by  burning,  a  lime  in  no  respect  inferior  to  that  derived 
from  Formation  IL,  either  for  building  pur|)oses  or  for  agri- 
culture. The  numerous  beds  of  magnesian  limestone  furnish  a 
source  for  hydravlic  cement^  which  may,  at  any  future  day, 
where  circumstances  shall  warrant  it,  be  manufactured  along 
the  Delaware  at  a  very  small  expense.  It  is  this  same  rock,  in 
its  range  to  the  northeast,  which  has  for  some  years  past,  at  Ron- 
dout,  near  the  Hudson,  yielded  a  superior  cement  at  a  low  price, 
and  in  large  amount. 

Travertine  occurs  in  two  or  three  localities  in  Sussex,  at  the 
base  of  the  ridge  formed  of  this  limestone  stratum.  The  water 
percolating  through  the  rock,  carrying  with  it  only  the  carbonate 
of  lime  and  leaving  undissolved  the  oxide  of  iron,  silica,  and 
other  impurities  of  the  stratum,  must  of  course,  in  depositing  its 
calcareous  particles,  produce  a  material  of  great  purity.  This 
deposit,  called  travertine,  is  usually  in  the  condition  of  a  yellowish, 
porous,  concretionary  limestone,  which  burns  into  lime  with  great 
facility,  and  yields  a  product  of  extreme  purity  and  whiteness.  It 
usually  collects  near  the  base  of  limestone  rocks,  where  copious 
springs,  highly  charged  with  the  calcareous  matter  of  the  stra- 
tum, enter  moist  meadows  or  swampy  grounds.  It  is  of  two 
kinds,  concretionary  or  stony,  and  pulverulent.  The  first  is  well 
adapted  for  making  into  lime,  or,  when  procurable  in  sufficiently 
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large  blocks,  forms  a  good  building  stone.  The  latter  kind  is  often 
beneficially  applied  to  the  soil,  being  identical,  in  fact,  ^ith  the 
pond  or  swamp  marl  already  spoken  of. 

The  travertin^  or  calcareous  tufa^  which  is  another  name  it 
bears,  exists  in  both  these  varieties,  on  the  Little  Flatkill,  about 
^wo  miles  southeast  of  Dingman's  Ferry,  being  deposited  a  few 
hundred  yards  from  the  base  of  the  Limestone  Hill  by  a  small 
rivulet  A  similar  collection  of  this  material  occurs  nearer  to 
the  river  side,  a  little  above  the  ferry ;  and  traces  of  its  existence, 
though  in  rather  small  deposits,  are  not  unfrequently  noticed 
along  both  bases  of  the  ridge  for  a  distance  of  several  miles. 

Subjoined  is  an  analysis  of  the  travertin  deposit,  as  found  near 
Dingman's  Ferry. 

Composition. — In  100  parts: 

Carbonate  of  lime,        ...  93*53 

Carbonate  of  magnesia,         -        -  0*15 

Alumina  and  peroxide  of  iron,       -  0*42 

Insoluble  matter,  ....  4*24 

Organic  matter,  moisture,  and  loss,  1*66 

10000 

The  position  which  the  limestone  belt  holds  in  relation  to  the 
valleys  of  the  Delaware  and  the  Flatkill,  enables  the  farmers  of 
this  favoured  region  to  avail  themselves  of  its  fertilizing  treasures, 
throughout  its  whole  range  through  Sussex,  as  it  is  nowhere 
more  than  two  or  three  miles  from  the  two  cultivatable  tracts 
which  border  it.  But  notwithstanding  that  the  beneficial  action 
of  lime  on  the  soils  along  the  river,  and  on  the  more  gravelly  lands 
of  the  Flatkill  and  its  adjacents  hills,  has  been  long  admitted  by 
experience,  there  still  exists  on  the  part  of  many  farmers,  a  singu- 
lar indifference  to  this  most  important  agent  in  agriculture. 

Of  the  Circumstances  which  attended  the  Production  and  Eleva- 
tion of  the  several  Appalachian  Rocks  above  described. 

To  comprehend  fully  that  succession  of  actions  which  gave  to 
the  northwestern  side  of  New  Jersey  its  present  symmetrical 
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geology,  would  require  us  to  go  amde  ioto  some  of  the  idjoiniog 
States,  where  many  of  the  phenomena  essential  to  the  inquiry 
are  best  beheld,  and  to  take  more  am[de  latitude  in  some  descrip- 
tions of  a  speculative  kind,  than  is  compatable  with  the  design 
and  scope  of  the  present  work.  I  shall  restrict  myself,  therefore, 
in  this  place  to  a  concise  examination  of  a  few  points  only,  con- 
nected with  the  origin  and  present  position  of  the  Appalachian 
rocks. 

The  previous  descriptions  embracing  but  the  five  lowermost 
members  of  the  series  and  a  subdivision  of  the  eighth  in  the 
ascending  order,  it  is  necessary  for  the  discoverer  to  extend  his 
researches  into  the  adjoining  State  of  Pennsylvania  to  behold  the 
rest  of  that  enormous  group  of  strata,  whose  elevation  from  the 
bed  of  what  I  have  ventured  to  term  the  Appalachian  Sea,  gave 
to  a  large  part  of  the  eastern  half  of  our  continent  nearly  its  pre- 
sent configuration. 

He  will  then  perceive,  in  the  first  place,  two  important  forma- 
tions, absent  from  the  series,  as  it  is  developed  in  Sussex  and 
Warren,  but  of  great  thickness  and  vast  range  in  other  parts  of  the 
Appalachian  chain.  These  occupy  a  geological  position  between 
the  top  of  the  red  shale  and  sandstone  rocks.  Formation  V.,  and 
the  bottom  of  the  fossiliferous  limestone  of  Formation  VIII.  The 
lowest  of  these,  Formation  VI.,  is  a  bluish  limestone,  very  analo- 
gous in  aspect  and  composition  to  that  which  ranges  between  the 
Wallpack  Bend  and  New  York.  The  next,  Formation  VII., 
whose  true  place,  when  all  are  present,  is  between  these  two 
limestones,  is  a  coarse  white  sandstone,  of  very  distinctive 
features. 

Above  the  fossiliferous  limestone  of  the  Wallpack  Bend,  or  lower 
member  of  Formation  VIII.,  rest  the  olive  and  brownish  slates  of 
Formation  VIII.,  forming  a  stratum  of  great  thickness,  which 
extends  over  a  belt  of  many  miles  in  breadth  northwestward 
from  the  Delaware. 

Pursuing  the  same  ascending  order,  and  tracing  the  rocks  in  the 
same  northwest  direction  to  the  Coal  Measures  of  the  Wyoming 
basin,  we  meet  next  with  the  red  shales  and  argillaceous  red 
sandstones  of  Formation  IX. 

Overlying  these  are  the  white  and  gray  siliceous  sandstones 
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composing  Formation  X.,  then  another  series  of  red  shales  and 
soft  argillaceous  red  sandstones,  constituting  Formation  XI. ;  and 
upon  these  are  the  coarse  quartzose  conglomerates  of  Formation 
XIL9  surmounted  by  Formation  XIIL,  or  the  anthracite  coal 
measures.  This  last  formation,  or  its  equivalent,  the  bituminous 
coal  measures  further  west,  occupies  the  highest  place  in  the 
series  of  our  older  secondary  or  Appalachian  rocks. 

The  several  members  of  this  multifarious  group  of  strata  give 
evidence,  from  their  mutual  parallelism,  to  which  there  is  but  the 
one  local  exception  in  the  unconformable  contact  near  the  Hudson 
between  Formations  III.  and  IV.,  that  they  are  the  results  of  one 
strictly  continuous  series  of  sedimentary  actions. 

Though  the  chemical  agencies  which  precipitated  the  lime- 
stones,  and  the  various  currents  which  introduced  into  the  bed 
of  the  same  great  sea  the  mechanically  suspended  materials 
of  the  land,  gave  place  to  each  other  in  frequent  alternations,  or 
underwent,  from  time  to  time,  a  total  change,  yet  do  we  never 
find  those  geological  proofs  which  would  indicate  an  interruption 
in  this  prodigious  sequence  of  deposits.  Commencing  in  the  re- 
mote period,  which  also  saw  the  accumulation  of  the  silurian 
strata  of  Europe,  their  precipitation,  unlike  that  of  the  latter,  was 
continued,  unarrested  by  any  widely  influential  physical  revolu- 
tions, to  the  close  of  that  remarkable  epoch  which  witnessed  the 
exuberant  vegetation  of  the  coal;  whereas,  in  many  portions  of 
Europe  an  interval  of  unascertained  duration  must  have  elapsed 
between  the  elevation  of  the  silurian  deposits  from  their  oceanic 
bed,  and  the  beginning  of  the  new  order  of  things  which  brought 
together  the  materials  of  the  great  carboniferous  formation.  In 
the  region  of  the  Appalachian  rocks  no  pause  occurred  in  the 
train  of  sedimentary  actions  by  the  elevation  and  resubmersion  of 
any  part  of  the  vast  secondary  sea.  We  therefore  find,  in  con- 
firmation of  the  other  proofs  of  the  absence  of  such  revolutions 
during  the  accumulation  of  the  Appalachian  strata,  that  the  fossils, 
the  remains  of  the  organic  races  of  that  sea,  and  its  shores,  exhi- 
bit a  gentler  gradation  in  the  changes  which  they  have  under- 
gone as  to  species,  comparing  them  in  the  different  formations  of 
the  series,  than  is  presented  when  we  compare  the  silurian  and 
carboniferous  fossils  of  Europe. 
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The  conglomerate  character  already  stated,  as  belonging  to 
certain  portions  of  the  Kittatinny  limestone,  ^ould  seem  con- 
clusively to  imply,  that  perfect  regularity  or  quiescence  of  action 
did  not  prevail  during  the  second  epoch  of  the  Appalachian 
period.  And  the  fact  of  the  superposition  of  the  sandstones  of 
the  Shawunkunk  Mountain  unconformably  upon  the  slates  of  the 
Kittatinny  Valley,  near  the  Hudson,  is  an  evidence  of  another  and 
seemingly  more  extensive  disturbance,  terminating  the  third  epoch. 
To  the  turbulent  interval  vtrhich  immediately  resulted  and  brought 
together  the  coarse  siliceous  materials  of  the  fourth  formation, 
succeeded  the  relatively  tranquil  eras,  as  evinced  by  the  nature 
of  their  strata,  of  the  fifth,  sixth,  seventh,  eighth,  and  ninth  rocks 
of  the  series;  then  followed  evidently  two  epochs  of  widely 
diffused  agitation,  along  the  Appalachian  shores,  the  tenth  and 
twelfth. 

The  heterogeneous  nature  of  the  conglomerates  visible  over 
an  immense  space  along  the  mountain  chain  of  the  middle 
and  southern  States,  goes  plainly  to  establish  the  extensive 
changes  in  the  physical  geography  which  were  taking  place,  in 
preparation,  as  it  would  seem,  of  that  wholly  new  state  of  the 
surface,  which  so  clearly  characterizes  the  last  and  most  striking 
interval  of  all,  the  epoch  of  the  coal. 

It  is  not  a  little  curious,  as  casting  additional  light  on  the 
occurrence  of  a  movement  of  elevation  in  the  region  of  the 
Kittatinny  Valley,  at  the  close  of  the  third  epoch,  that  the  rounded 
fragments  of  the  slate  of  Formation  III.,  and  of  the  chert  of 
Formation  II.,  mingled  with  the  quartz  pebbles  from  the  primary 
rocks  still  further  east,  occur  in  considerable  abundance  in  both 
of  the  higher  conglomerates,  but  especially  in  that  which 
composes  Formation  XII.,  encompassing  all  the  anthracite  and 
bituminous  coal  fields.  These  fragments  of  the  secondary  rocks 
suggest  this  inference,  inasmuch  as  they  show  that  part  at  least 
of  the  slate  and  limestone  formations  had  already  been  lifted  out 
of  their  parent  waves,  and  that  the  rocky  strata  of  the  land 
were  exposed  to  the  denuding  agency  which  broke  and  rounded 
them  into  pebbles,  to  form  a  portion  of  these  later  conglomerate 
deposites. 

As  the  conformability  of  the  Kittatinny  sandstone  to  the  slate 
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is  presented  throughout  their  whole  great  rauge,  across  New 
Jersey  and  Pennsylvania,  and  is  only  locally  interrupted  in  New 
York,  the  inference  seems  just,  that  much  of  the  Kittatinny 
Valley  continued,  at  least  to  a  late  date  in  the  Appalachian  period, 
beneath  the  waves.  But  the  geological  phenomena  of  the  primary 
chain  southeast  of  the  valley,  go  to  show,  with  equal  force,  that 
from  that  quarter  probably  came  the  principal  portion  of  the 
fragments  of  Formations  I.,  II.,  and  III.  These,  rounded  by  attri- 
tion while  on  their  journey,  now  constitute  an  interesting  part  of 
the  pebbles  of  Formation  XII. 

Respecting  the  precise  geological  dates  of  all  the  great  anti- 
clinal axes,  the  results  of  the  enormous  elevatory  actions  which 
have  upheaved  the  Appalachian  strata  from  out  of  their  ancient 
sea  and  given  them  their  present  inclined  positions,  it  would  be 
idle  to  speculate  in  the  present  imperfect  state  of  our  information. 
But  the  whole  evidence  yet  collected  on  the  subject,  manifestly 
leads  us  to  this  striking  generalization,  namely,  that  one  great 
and  general  disturbance  of  the  strata  terminated  the  epoch  of  the 
coal.  Comparatively  sudden,  and  immeasurably  more  energetic 
than  those  that  preceded  it,  it  produced  the  almost  simultaneous 
elevation  of  the  whole  Appalachian  chain,  and  was  attended  by 
a  commensurately  violent  denudation,  from  the  abrupt  and  tre- 
mendous drainage  of  the  ancient  Appalachian  sea.  There  arose, 
uplifting  with  them  a  vast  belt  of  strata,  the  nearly  innumerable 
anticlinal  axes  of  our  Appalachian  rocks,  inclining  and  folding, 
and  breaking  these  into  all  their  present  irregular  and  contorted 
attitudes. 
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CHAPTER  III. 

OF  THE  MIDDLE  SEOOHDARY  ROCKS. — OEOL06Y  OF  THE  COUVTRT  BB* 
TWEfilC  THE  BASE  OF  THE  HIGHLAITDS  ABD  A  LIBE  JOIBIBG  TBBBTOB 
AND  BEW  BRUBSWICK  ;    ALSO,  OF  THE  GREEB  FOBD  MOUBTAUT. 

General  Descriptioru — In  the  two  preceding  chapterB,  having 
treated  in  detail  the  geological  features  of  the  primary  and  the 
lower  secondary  rocks,  we  propose  in  the  next  place  to  describe 
the  middle  secondary  straiaj  embraced  principally  within  the 
third  and  remaining  district  of  the  northern  half  of  the  State. 

In  general  aspect  and  composition,  this  group  of  rocks  is  one 
of  the  most  uniform  and  well  marked  in  the  country,  and  in  de* 
tailing  its  characters  as  they  are  beheld  in  New  Jersey,  we  shall 
be  describing,  in  fact,  the  prevailing  geological  structure  of  the 
whole  belt,  from  the  Hudson  to  North  Carolina. 

The  formation  consists  of  dark  reddish-brown  sandstone,  almost 
invariably  argillaceous,  of  soft  crumbly  brown  shales  and  coarse 
conglomerates,  the  latter  frequently  of  very  heterogeneous  com- 
position. The  prevailing,  we  might  say  the  almost  invariable 
direction  of  the  dip  of  the  strata  is  towards  the  north,  at  angles 
varying  from  15°  to  25°.  The  lower  beds,  or  those  which  show 
themselves  along  the  southern  edge  of  the  tract,  consist  most 
frequently  of  rather  coarse  sandstones  alternating  with  red  shales, 
the  sandstones  being  formed  of  somewhat  angular  fragments  of 
quartz,  felspar,  and  other  ingredients  of  the  neighbouring  primary 
rocks,  cemented  by  a  paste  of  brown  argillaceous  matter.  The 
central  parts  of  the  series  consist  more  exclusively  of  brown 
shales  and  brown  argillaceous  sandstone,  while  the  uppermost 
beds,  occurring  along  the  northwestern  margin  of  the  formation, 
have  frequently  the  character  of  coarse  conglomerates,  made  up 
of  pebbles  derived  from  a  very  great  variety  of  rocks,  chiefly  those 
which  occur  at  the  base  or  on  the  sides  of  the  adjacent  primary 
hills  of  the  Highlands.  Where  a  large  proportion  of  the  pebbles 
are  of  limestone,  and  the  cementing  red  earth  which  unites  them 
contains  an  adequate  quantity  of  the  same  material,  the  rock 
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possesses  the  character  of  a  marble,  being  susceptible  of  a  good 
polish,  and  resembling  certain  highly  variegated  breccias. 

Though  this  conglomerate  constitutes  the  uppermost  member 
of  the  red  sandstone  group  in  various  places,  both  in  New  Jersey 
and  Pennsylvania,  there  are  other  neighbourhoods,  for  example, 
near  Bainbridge,  on  the  Susquehanna,  where  it  would  seem  rather 
to  occupy  a  position  at  the  base  of  the  scries.  All  these  rocks 
of  the  middle  secondary  date,  of  which  the  argillaceous  red  and 
brown  sandstone  is  the  predominant  and  characteristic  variety, 
appear,  from  numerous  geological  indications,  to  have  been  pro- 
duced at  a  period  subsequent  to  the  elevation  of  the  lower  secon- 
dary strata,  including  the  coal  deposits.  They  seem  to  have  origi- 
nated in  a  long  narrow  trough,  which  had  its  source  as  far  south 
at  least  as  the  eastern  base  of  the  Blue  Ridge  in  Virginia  and 
North  Carolina,  and  which  probably  opened  into  the  ocean  some- 
where near  the  present  position  of  the  Raritan  and  New  York 
bays.  Their  materials  give  evidence  of  having  been  swept  into 
this  estuary,  or  great  ancient  river,  from  the  south  and  southeast, 
by  a  current  producing  an  almost  universal  dip  of  the  beds 
towards  the  northwest,  a  feature  clearly  not  caused  by  any  up- 
lifting agency,  but  assumed  originally  at  the  time  of  their  deposi- 
tion,  in  consequence  of  the  setting  of  the  current  from  the  opposite 
or  southeastern  shore. 

Numerous  ridges  and  dikes  of  trap,  some  of  them  maqy  miles 
in  length,  traverse  the  area  occupied  by  this  formation  in  New 
Jersey.  The  date  of  their  appearance  at  the  surface  was  mani- 
festly subsequent  to  the  deposition  of  the  red  argillaceous  strata 
through  which  they  have  burst,  overflowing,  while  in  the  melted 
state,  the  adjacent  beds,  and  greatly  altering  their  texture,  colour, 
and  mineral  aspect. 

In  what  exact  period  during  the  secondary  ages  of  the  earth's 
geological  history,  this  widely-diffused  series  of  sedimentary 
strata,  and  their  accompanying  igneous  rocks,  originated,  we  are 
at  present  unable  to  determine  with  strict  scientific  precision,  but 
we  are  not  without  data  for  a  somewhat  satisfactory  approxi- 
mation. 

The  organic  remains  hitherto  discovered  are  extremely  few, 
and  the  evidence  they  afford  is  not  sufficient  to  establish  within 
near  limits  the  era  to  which  these  strata  should  be  referred. 
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They  consist  merely  of  a  few  rather  imperfect  relics  of  one  or 

two  species  o{  fishes^  some  indistinct  impressions  of  fucoides^  or 

other  aquatic  vegetation,  and  occasional  thin  bands  of  a  Sgniform 

coalf  in  which  the  fibrous  structure,  apparently  that  of  the  wood, 

is  traceable.    The  other  organic  remains,  particularly  of  the 

fishes,  imply  a  date  somewhere  intermediate  between  that  of  the 

coal  and  that  of    the  greensand,  and  indeed  suggest    it    as 

probable  that  the  deposition  of  these  beds  commenced  at  an 

early  period  after  the  elevation  of  the  carboniferous  and  other 

strata  of  the  Appalachian  series.    That  they  are  not  so  recent  as 

the  greensand  or  newer  secondary  strata  of  the  State,  is  proved 

by  their  passing  unconformably  beneath  that  group,  along  the 

whole  of  their  common  boundary,  from  near  Trenton  to  tlie  Ra- 

ritan  river,  and  that  they  are  more  modem  than  the  coal  is,  I 

think  not  less  conclusively  shown  by  their  reposing  unconform* 

ably,  and  without  signs  of  disturbance,  upon  the  lower  meroben 

of  the  Appalachian  rocks,  in  districts  of  the  country  where  the 

uptilting  of  these,  and  of  the  carboniferous  strata  at  the  top  of  the 

same  series,  has  obviously  been  contemporaneous. 

A  remarkable  feature  in  the  stratification  of  the  whole  of  this 

red  sandstone  belt,  is  the  almost  invariable  inclination  of  its  beds 

to  the  northwest  or  north,  towards  the  base  of  the  Highlands^ 

where  the  older  secondary  strata  are  to  be  seen  in  many  places 

with  a  steep  southeastern  dip,  passing  beneath  these  newer  rocks, 

which  therefore  abut  against  them  in  the  opposite  direction.   Had 

any  portion  of  these  red  rocks  been  produced  at  a  period  previous 

to  the  last,  and  incomparably  most  violent  disturbance,  which 

shook  the  great  Appalachian  basin,  and  which  originated  most, 

if  not  all,  of  the  principal  axes  of  elevation  in  the  Highlands 

and  the  region  to  the  northwest,  laying  bare  the  coal  and  all  its 

attendant  rocks,  it  is  extremely  difficult  to  conceive  how  they 

should  have  remained  unaffected  in  their  gentle  northwestern 

inclination. 

Later,  therefore,  than  the  carboniferous  rocks,  and   earlier 

than  the  greensand,  the  most  appropriate  title  claimed  by  this 

group  of  strata,  would  seem  to  be  that  of  the  middle  secondary 

series.     Though   they  present   an  obvious  analogy  in  general 

aspect  and  composition  to  the  new  red  sandstone  rocks  of  Europe, 
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md  may  in  fact  have  originated  somewhere  about  the  same 
^poch,  yet  I  much  prefer  the  above  designation  in  the  present 
stage  of  geological  research,  because  the  other  name^  involves 
the  notion  of  an  identity  of  age,  which,  from  the  singular  paucity 
of  organic  remains  in  the  American  group,  may  probably  never 
be  susceptible  of  demonstration. 

The  whole  middle  secondary  series,  even  where  we  find  it,  as 
in  Pennsylvania,  presenting  its  most  varied  composition,  is  divi- 
sible strictly  into  not  more  than  three  separate  formations,  the 
lowermost  and  uppermost  of  which  are  conglomerates,  while  the 
middle  one,  the  main  body  of  the  series,  is  composed  of  the 
ordinary  red  sandstone  and  red  shale.  In  New  Jersey,  we  find 
the  whole  properly  classified  to  embrace  but  the  two  upper  of 
these  divisions,  the  red  sandstone  portion,  and  the  uppermost 
conglomerate,  usually  calcareous. 

Adoptmg,  in  conformity  with  our  general  plan,  the  ascending 
order,  we  shall  therefore  describe  in  the  three  following  sections : 
I.  The  red  argillaceous  sandstone  formation. 

II.  The  variegated  calcareous  conglomerates. 

IIL  The  trap  rocks  intruded  among  and  overlying  both  of 
these  deposites, 

SECTION  I. 
Of  the  Red  Argillaceous  Sandstone. 

Geographical  Range. — The  southeastern  margin  of  the  red 
sandstone  formation  coincides,  from  the  northern  State  line  to  the 
mouth  of  Newark  bay,  with  the  eastern  boundary  of  the  State. 
Emerging  from  beneath  the  range  of  trap  rocks  called  the  Pali- 
sadoes,  on  the  west  shore  of  the  Hudson,  it  skirts  the  river  and 
its  bay  the  whole  distance,  in  fact,  from  Stony  Point,  in  New  York, 
to  the  outlet  of  Newark  bay,  called  the  Kills,  or  Killvan  Kiehl. 
Between  this  spot  and  Perth  Amboy,  the  edge  of  these  rocks 
crosses  Staten  Island. 

From  Perth  Amboy,  we  trace  it  along  the  north  side  of  the 

*  Employed  by  Proie«or  Hitchcock,  for  the  correi pondinjr  rocks  in  the  valley  of 
the  Connecticat  river.    See  Report  on  the  Geology  of  Mtmehoeettt. 
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Raritan  river,  which  it  crosses  nearly  opposite  Lawrence's  brook. 
Its  course  thence  is  along  this  latter  stream  for  several  miles, 
until  it  is  interrupted  by  a  prolongation  from  the  ridge  of  trap 
rock  which  passes  south  and  east  of  the  Sandhills.  On  the 
south  of  this  belt  of  trap,  the  sandstone  is  again  seen  near  the 
head  of  Heathcote's  brook,  from  whence  it  takes  an  almost 
westerly  course  to  Kingston.  Here  its  margin  deflects  south, 
keeping  a  little  to  the  southeast  of  the  Raritan  cana),  to  the  head 
of  the  Shipetaukin  swamp,  the  northwestern  edge  of  which  it 
pursues  nearly  to  the  junction  of  the  Shipetaukin  with  the  As- 
sunpink,  from  whence  to  the  Delaware  river,  a  course  of  about 
five  miles,  it  follows  the  northwest  border  of  the  Trenton  belt  of 
the  primary  strata. 

The  northwestern  border  of  the  formation,  commencing  at  the 
State  line,  pursues  for  several  miles  the  course  of  the  Ramapo 
river,  in  contact  with  the  primary,  until  it  is  fringed  by  a  short 
narrow  belt  of  tlie  overlying  calcareous  conglomerate,  east  of 
Pompton.  From  this  place,  its  route  is  again  along  the  primary 
strata,  by  the  base  of  the  Pompton  Mountain  to  Montville,  where 
it  is  a  second  time  overlaid  on  the  north,  by  a  small  tract  of 
conglomerate. 

From  Montville  we  follow  it,  abutting  against  the  primary  at 
the  base  of  the  Trowbridge  Mountain,  to  Mendham  Valley, 
where  it  is  interrupted  for  a  narrow  space  by  a  belt  of  the 
limestone  of  Formation  II.  of  the  older  secondary  series,  which 
it  partially  overlaps  on  its  eastern  side  from  about  a  mile  west  of 
Mendham  to  Pepack.  From  this  point  its  course  is  to  the 
Lamington  river,  and  it  is  for  the  third  time  covered  on  its 
northern  side  by  the  calcareous  conglomerate  which  borders  it  in 
a  nearly  continuous  belt,  passing  New  Germantown,  to  a  spot 
nearly  north  of  Lebanon,  on  the  turnpike.  Curving  around  the 
base  of  a  small  hill  of  trap,  and  another  of  gneiss,  it  next  skirts 
the  edge  of  the  tract  of  limestone  of  the  south  branch,  where  its 
range  is  nearly  westward  along  the  limestone,  by  Perryville  and 
Pattonburg.  In  the  neighbourhood  of  the  Old  Hickory  Tavern, 
it  meets  the  gneiss  at  the  foot  of  the  Musconetcong  Mountain. 
About  two  miles  beyond  that  spot,  about  the  head  of  Milford 
run,  it  is  once  more,  for  the  fourth  time,  bordered  by  the  superior 
beds  of  the  calcareous  conglomerate,  lying  here  at  the  foot  of 
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the  MusconetcoDg  Mountain.  Following  the  southern  edge  of 
this  narrow  belt  for  about  six  miles,  it  finally  quits  the  State  by 
crossing  the  Delaware  river,  near  the  mouth  of  Gallows  run. 

Composition  and  Structure. — ^While  the  prevailing  and  dis- 
tinctive rocks  of  this  formation  are  a  dark  brownish-red  sand- 
stone, and  a  soft  and  friable  argillaceous  red  shale,  it  presents  a 
considerable  diversity,  especially  among  its  lower  beds,  both  as 
respects  its  aspect  and  composition.  In  some  parts  of  the  series, 
we  find  the  argillaceous  matter  so  predominant,  that  certain  beds 
assume  almost  the  character  of  a  homogeneous  consolidated  clay, 
of  a  brown  or  dark  purple  colour,  in  which  the  laminations  are 
hardly  discernable.  On  the  other  hand,  the  rock  is  not  unfre- 
quently  composed  mainly  of  sand,  cohering  into  a  true  arenaceous 
sandstone,  by  a  slight  amount  of  clay,  usually  red,  but  sometimes 
white.  In  these  cases  it  often  contains  a  notable  quantity  of 
mica,  and  is  then  a  red  flaggy  sandstone,  easily  divisible  in  the 
plane  of  stratification.  In  the  inferior  part  of  the  formation, 
beds  of  rather  coarse  and  heterogeneous  sandstone  passing  into 
conglomerate,  are  not  unusual.  But  the  pebbles  rarely  make  up 
the  chief  part  of  the  mass,  and  the  larger  kinds  are  somewhat 
sparsely  scattered,  in  the  midst  of  what  ought  rather  to  be 
termed  a  coarse  and  angular  sand.  The  materials  of  these  beds 
seem  to  indicate  a  derivation  from  the  contiguous  primary 
rocks,  southeast  of  the  formation,  consisting  principally  of  rather 
angular  grains  of  quartz  and  felspar,  the  latter  most  usually 
passing  by  decomposition  into  clay  or  kaolin,  together  with  a 
less  proportion  of  mica,  and  a  little  of  the  red  argillaceous  matter 
so  predominant  in  the  formation.  We  sometimes  find  in  the 
coarse  conglomerates,  besides  the  abraded  fragments  of  the 
primary  rocks,  flattish  pebbles  of  the  red  shale,  which  give  to  the 
rock  a  rather  mottled  aspect 

An  accurate  conception  of  the  diversified  contents  of  this 
extensive  formation  will  be  best  conveyed  by  a  somewhat 
detailed  description  of  its  several  portions,  as  they  are  exposed 
along  a  section  transverse  to  the  strike  of  the  beds.  I  shall 
select  the  district  bordering  on  the  Delaware  river,  where  the 
series  is  more  entire  and  better  developed  than  in  any  other 
tract  of  the  State,  and  treat  of  each  natural  division  in  succession 
as  it  presents  itself  in  the  ascending  order.    Commencing,  there- 
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fore,  with  the  lower  margin  of  the  formatioD,  about  one  mile 
northwest  of  Trenton,  we  find  a  well  marked  belt  of  strata  occu- 
pying a  breadth  of  about  two  miles,  between  that  point  and 
Hiirs  Creek,  its  northwestern  limit.  This  consists  of  conglome- 
ritic  sandstones  of  the  kind  above  referred  to. 

The  materials  of  this  lower  set  of  rocks  are  pebbles  and  grains 
of  sand  of  the  same  minerals  which  compose  the  primary  strata, 
upon  the  upturned  edges  of  which  these  rest.  The  rounded 
fragments  are  from  the  size  of  coarse  sand  to  an  inch  in  diaroeto*, 
and  comprehend  grains  and  pebbles  of  quartz,  some  of  which  are 
of  the  semi-transparent,  partially  opalescent  kind,  pretty  abundant 
in  certain  strata  of  the  gneiss.  Associated  with  the  quartz  there 
is  much  felspar,  white  or  yellowish,  and  partially  decomposed; 
also,  a  small  share  of  mica  and  a  considerable  quantity  of  bom- 
blende.  Throughout  some  of  the  strata  there  is  a  greater  or 
less  proportion  of  hydrated  oxide  of  iron,  dispersed  in  minute 
yellow  specks.  The  decayed  condition  of  the  felspar,  and  the 
stains  from  the  oxide  of  iron,  impair  to  some  degree  the  value  of 
these  rocks  for  the  purposes  of  architecture.  The  dip  of  the 
beds  is  to  the  northwest  about  20°.  A  want  of  parallelism  in 
the  planes  of  stratification,  and  some  minor  irregularities,  inter- 
fere with  the  value  of  many  of  the  quarries  in  this  range,  by 
preventing  that  uniformity  of  structure  which  building  stone, 
for  many  purposes,  must  have.  A  good  display  of  these  rocks, 
in  all  their  distinctive  features,  is  to  be  witnessed  in  Dean's 
Quarry,  a  mile  and  a  half  from  Trenton,  upon  the  feeder  of  the 
canal.  The  same  varieties  show  themselves  on  the  Delaware 
and  Raritan  Canal,  about  six  miles  northeast  of  Trenton,  where 
the  beds  agree  in  all  particulars  with  these  inferior  strata  along 
the  Feeder. 

Overlying  these  more  heterogeneous  rocks  at  the  bottom  of  the 
formation,  there  succeeds  a  belt  of  a  somewhat  different  character, 
having  a  breadth  of  about  two  miles,  from  Hill's  Creek  to  the 
stream  at  Abner  Scudder's.  The  prevailing  rock  is  a  coarse- 
grained pinkish  sandstone,  consisting  of  transparent  quartzose  sand, 
with  numerous  white  grains  or  specks  of  somewhat  decomposed 
felspar,  and  small  flattish  pebbles  or  flakes  of  the  more  argilla- 
ceous kind  of  red  sandstone.    The  chief  ingredient  in  this  rock 
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18  siliceous  sand,  either  transparent  and  white,  or  stained  yellowish 
by  oxide  of  iron.  The  predominant  reddish  colour  of  the  rock  is 
doe  to  the  minute  particles  and  fragments  of  the  red  shale  which 
it  contains.  The  beds  here  described  yield  altogether  the  best 
building  material  upon  the  Delaware.  The  rock  is  pretty  exten- 
nvely  quarried  at  the  State  Prison  Quarry,  Green's  Quarry,  and 
Hill's  Quarry,  and  upon  the  opposite  side  of  the  river  at  Yardiey- 
yiUe.  Its  stratification  is  usually  very  regular,  and  it  is  easily 
wrought ;  and  some  of  it  seems  capable,  from  its  composition,  of 
resisting  decay  from  atmospheric  sources.  This  and  the  next  in- 
ferior group  are  discernible  over  a  considerable  range,  pursuing  a 
direction  nearly  parallel  to  the  canal  towards  Princeton,  beyond 
which  they  disappear  beneath  the  overlapping  strata  of  the  upper 
secondary  or  greensand  series,  a  little  to  the  east  of  Stony  Brook, 
and  south  of  Kingston. 

Between  the  stream  at  Scudder's,  five  miles  above  Trenton, 
and  the  small  stream  above  the  Alexsockin  creek,  near  Centre- 
bridge,  the  next  extensive  belt  is  embraced,  occupying  a  breadth  of 
many  miles.  The  rocks  of  this  portion  of  the  formation  are  well 
exhibited  near  the  Delaware,  having  been  artificially  excavated 
in  numerous  places  to  make  room  for  the  bed  of  the  Feeder  of 
the  Raritan  canal.  They  consist  principally  of  those  varieties 
which  form  the  usual  and  predominant  materials  of  the  whole 
formation  both  in  New  Jersey  and  the  adjoining  States.  The 
ordinary  species  is  a  rather  fine-grained  brown  or  red  argilla- 
ceous sandstone,  varying  between  soft  argillaceous  shale  and 
hard  arenaceous  and  micaceous  sandstone. 

The  colour,  though  most  usually  red,  is  sometimes  dull  bluish, 
or  greenish.  Much  of  the  rock  exhibits  cross  joints,  in  great 
number  and  regularity,  and  gives  proof  of  its  having  been  some- 
what consolidated  by  an  elevated  temperature,  if  we  may  judge 
from  its  compactness,  its  baked  aspect,  and  the  ringing  sound 
which  it  returns  when  struck,  and  from  the  extent  to  which  it  is 
divided  by  these  cross  joints.  With  one  single  exception,  in  its 
whole  breadth  along  the  Delaware  the  dip  is  invariably  to  the 
northwest,  at  about  the  usual  inclination  of  nearly  80°.  The 
exception  referred  to,  occurs  between  Alexsockin  creek  and  the 
ridge  of  trap  about  a  mile  above  it,  where  the  dike  has  burst  up 
through  the  stratified  rock  and  thrown  it  out  of  its  usual  inclina- 
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tioDy  and  caused  it  to  dip  to  tbo  south  and  tootbeast  This 
disturbance  of  position  does  not,  however,  prevail  over  perhaps 
more  than  half  a  mile ;  and  it  is  singular  enough,  that  adjacent 
to  and  between  the  three  other  bold  ridges  of  trap  which  cross 
the  strata  nearer  Trenton,  no  similar  di^lacement  of  the  prevail- 
ing dip  has  taken  place.  I  may  mention  in  this  place,  the  same 
interesting  fact  in  connection  with  nearly  all  the  principal  out- 
bursts of  trap  rock  in  the  State,  which  produce  no  disorder  in  the 
original  attitude  of  the  strata,  though  conclusive  evidence  wilt  be 
offered  presently,  that  the  trap  must  have  issued  through  the  stra- 
tified rocks  after  their  deposition.  The  stratified  sandstone  rises 
almost  to  the  top  of  Goat  Hill  on  its  eastern  slope,  dark  and  altered 
in  texture,  but  preserving  its  ordinary  dip  to  the  northwest. 

Upon  the  northwest  side  of  the  large  ridge  of  trap  called  Goat 
Hill,  there  have  arisen  changes  in  the  mineral  contents  and  struc- 
ture of  the  adjacent  strata  which  are  highly  curious  and  impor- 
tant when  regarded  in  a  scientific  point  of  view.  I  allude  to  the 
existence  in  the  sandstone  of  a  profusion  of  nodules  and  crystals 
of  epidatef  tourmaline^  and  other  minerals  hardly  ever  found  bat 
in  igneous  and  volcanic  rocks,  but  caused  here  by  the  heating 
influence  of  the  vast  mass  of  trap,  as  it  issued  from  the  interior, 
in  a  molten  state.  When  treating  of  the  trap  rocks  of  the  red 
sandstone  region  generally,  I  shall  dwell  more  at  length  upon 
these  interesting  mineralogical  changes. 

This  broad  tract  of  argillaceous  red  sandstone  and  shale  is  in- 
tersected in  its  range  to  the  northeast  by  the  valley  of  the  Rari- 
tan,  where  its  beds  are  finely  exposed  to  observation  the  whole 
distance  from  Perth  Amboy  to  Boundbrook.  To  the  north- 
east of  the  Raritan,  nearly  the  whole  of  that  part  of  the  middle 
secondary  region  included  between  Staten  Island  and  the  Hudson 
on  the  east  and  the  trap  ridges  on  the  west,  consists  of  this  divi- 
sion of  the  formation.  Resting  upon  this  rather  uniform  portion 
of  the  series,  we  find  near  the  Delaware  another  somewhat  more 
varied  set  of  strata  extending  between  the  small  stream  below 
Centrebridge  and  the  Wickhecheoke,  about  two  miles  above  its 
mouth.  They  consist  of  a  series  of  alternating  red  sandstones 
and  coarse  yellowish  conglomerates,  occasionally  divided  by 
narrow  beds  of  the  softer  argillaceous  red  shale.  These  congk>- 
merates  resemble  closely  those  which  occupy  an  inferior  position 
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ia  the  formatioo,  and  which  appear  within  three  miles  of  the  gneiss 
at  Trenton.  A  largo  portion  of  the  pebbles,  which  frequently  are 
half  an  inch  in  diameter^  consist  of  quartz  and  felspar ;  the  latter 
occasionally  in  a  decomposing  state.  With  these  are  mingled 
flatter  pieces  of  red  shale,  the  whole  being  bound  together  by  a 
small  amount  of  ferruginous  matter  acting  as  the  cement  Much 
of  this  latter  rock  is  merely  a  coarse  sandstone,  and  in  the  vici- 
nity of  Centrebridge,  and  at  intervals  for  a  mile  and  more  above,  it 
occurs  of  a  quality  excellently  fitted  for  architectural  uses,  having 
been  fully  tried  in  the  bridges  upon  the  upper  end  of  the  Feeder. 

This  rather  arenaceous  part  of  the  formation,  extends  nearly 
to  the  mouth  of  the  Lockatong,  if  we  follow  the  bend  of  the  river. 
Commencing  a  little  above  that  stream,  we  meet  with  an  elevated 
table-land,  the  surface  of  which  is  about  four  hundred  feet  above 
the  Delaware.  At  the  valley  of  the  river  this  is  about  three  miles 
wide,  but  it  expands  towards  the  northeast,  until  it  reaches  the 
valley  of  the  South  Branch  of  the  Raritan.  Its  lower  edge  is  traced 
by  a  line,  commencing  at  Bull's  Island,  and  passing  west  of  Ser- 
geantsville  and  Flemington.  Here  it  bends  to  the  north  to  follow 
the  South  Branch  to  within  three  miles  of  Clinton.  The  upper  or 
northwestern  limit  is  less  clearly  defined,  as  the  highly  indurated 
strata  pass,  by  nearly  insensible  shades  in  some  places,  into  the 
less  altered  rocks  of  the  tract  to  the  northwest.  An  approxima- 
tion, however,  to  its  boundary,  will  be  had  by  drawing  a  line 
from  a  little  below  Smithsville,  on  the  Delaware,  through  Pitts- 
town,  to  near  the  south  branch  of  the  Raritan. 

Throughout  this  area,  the  rock  preserves  a  moderately  uniform 
external  character;  being  a  highly  indurated  altered  shale  and 
sandstone,  the  prevailing  colour  of  which  is  a  very  dark  dull  blue, 
sometimes  a  deep  gray,  and  sometimes  an  olive-green.  It  has  a 
great  tendency  to  split  into  rhomboidal  fragments,  with  a  some- 
what splintery  fracture ;  and  certain  varieties  yield,  when  struck, 
a  clear  ringing  sound,  which  has  procured  it  the  name  of  clink- 
stone in  the  neighbourhood.* 

The  tract  where  this  rock  exists,  goes  in  Hunterdon  county 
under  the  name  of  the  Swamp,  owing  to  the  wet  character  of  the 
prevailing  soil    Little  or  no  true  trap  rock  is  visible  in  the  dis- 

«  True  clinkitoiie,  or  phonolitc,  is  a  ftlBpar  rock  of  the  trap  family,  umMy 
teila^aidlittnorotwwlMBslraok;  whence  its  mbm. 
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tricty  except  along  the  southern  border,  where,  as  for  ezampie, 
northwest  of  Flemington,  it  may  be  seen  foUowu^  the  direc- 
tion of  the  altered  strata.  It  is  likely  that  nmnerons  dikes  of 
trap  do  exist,  especially  next  the  southwestern  limit  of  the  table- 
land, but  concealed  beneath  the  soil,  or  perhaps  existihg  as  narrow 
injected  veins,  not  reaching  the  surface  of  the  rock*  The  regubir 
stratified  structure  and  northwestern  dip  of  the  strata  seem, 
however,  not  to  have  been  changed,  even  where  the  rock  appears 
to  have  undergone  the  most  decided  alteration  in  all  its  external 
features  from  the  extremely  elevated  heat,  to  which  it  has  evi- 
dently been  subjected  since  its  original  deposition.  There  is  a 
frequent  alternation  of  the  highly  indurated  beds  with  others,  exhi- 
biting but  little  departure  from  the  commoner  features  of  the  red 
shale  and  sandstone. 

In  the  range  of  country  northeast  of  this  tract,  the  strata,  ex- 
cept where  intersected  by  some  trap  ridges,  hereafter  to  be  men- 
tioned, seem  to  have  sustained  no  corresponding  alteration  of 
texture  and  colour;  nor  are  the  changes  which  appear  in  the 
rock  for  a  small  distance  from  the  trap  which  occurs  in  that 
region,  of  precisely  the  same  nature  as  witnessed  in  the  strata  of 
the  Swamp. 

The  next  belt  of  the  formation  which  we  meet  with  in  our  pro- 
gress northwestward,  commences  at  the  verge  of  the  altered  or 
indurated  rocks  of  the  Swampy  and  extends  nearly  to  the  Nischi- 
sakawick  creek. 

In  a  part  of  the  series  the  rock  is  a  compact  fine-grained,  but 
somewhat  argillaceous,  red  sandstone,  splitting  into  regular  flag- 
stone layers,  which  render  it  a  convenient  building  stone,  for 
which  purpose  it  would  seem  to  be,  in  other  respects  also,  well 
adapted.  Its  colour  is  a  brighter  red  than  that  which  distinguishes 
the  set  of  beds  that  next  overlie  it. 

Between  the  upper  border  of  this  more  arenaceous  tract,  and 
the  southern  edge  of  the  variegated  calcareous  conglomerate,  one 
mile  north  of  Milford,  the  predominant  material  is  a  very  argilla- 
ceous sandstone,  with  much  soft  friable  shale,  the  whole  being  of  a 
deep  reddish-brown  colour.  This  extends  over  a  width,  measured 
along  a  straight  line  parallel  with  the  river,  of  about  four  miles. 
The  Nockamixon  cliffs,  upon  the  Pennsylvania  side  of  the  river, 
exhibit  a  fine  display  of  these  upper  beds.    The  angle  of  dip  to 
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the  northwest  is  very  gentle,  though  considerably  greater  than  it 
seems  to  be  from  looking  at  the  fiBice  of  that  predpitoos  escarp^ 
ment,  the  line  of  which  is  not  sufficiently  in  the  direetiim  of 
the  dq>  to  make  the  full  degree  of  inclination  apparent  The  chief 
part  of  the  btis  in  this  portion  of  the  series  are  apparently  arena- 
ceous enough  to  furnish  a  very  good  sandstone  for  the  ordinary 
purposes  of  architecture. 

In  other  parts  of  their  range,  these  beds,  lying  immediately 
below  the  conglomerate,  are  generally  of  the  composition  exhi- 
Uted  near  the  Delaware.  Near  Pompton,  however,  where  the 
very  top  only  of  the  series  is  exposed,  the  red  sandstone  and  shale 
occur  in  somewhat  different  features.  In  a  quarry  near  that 
place,  the  red  sandstone  may  be  seen  of  its  ordinary  character, 
alternating  in  thin  beds  with  a  very  heterogeneous  fine-grained 
conglomerate,  made  up  of  a  great  variety  of  materials,  and  pre- 
senting, as  it  were,  a  miniature  of  the  variegated  conglomerate 
above  it  These  sandstones  are  parted  by  very  thin  layers  of  the 
soft  shale,  almost  in  the  state  of  a  compressed  red  clay.  At  the 
dividing  surface  of  the  harder  and  soAer  layers,  may  frequently 
be  found  organic  impressions  of  a  class  evidently  belonging  to 
some  of  the  older  aquatic  tribes  of  the  vegetable  kingdom,  appa- 
rently fucoides. 

Upon  these  sandstones  there  rests  a  tbin  bed  of  a  gray  siliceous 
slate,  very  schistose,  though  of  too  coarse  a  texture  to  warrant 
its  being  usefully  applied.  Besides  the  sand  in  its  composition, 
there  is  a  moderate  proportion  of  mica.  Its  laminee  coincide  with 
the  planes  of  stratification ;  the  thickness  of  the  whole  mass  is  in- 
conderable.  The  variegated  conglomerate  of  this  neighbourhood 
rests  in  a  conformable  position  upon  this  slate.  All  these  rocks 
dip  to  the  northwest. 

Having  in  the  foregoing  sketch  described  the  several  subordi- 
nate members  of  the  red  sandstone  formation,  as  we  find  them 
developed  along  the  valley  of  the  Delaware,  both  in  their  ordinary 
condition  and  in  their  more  or  less  altered  state  as  affected  by  the 
neighbouring  trap,  let  us  in  the  next  place  follow  some  of  the 
more  continuous  of  these,  in  their  range  across  the  State  towards 
the  New  York  line.  In  consequence  of  the  modification  of  tex- 
ture which  some  of  these  rocks  have  received,  by  the  nume- 
rous outbursts  of  trap,  by  which  the  northwestern  half  <rf'  the 
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ri^ioDi  more  particularly,  has  been  invaded,  it  becomes  imposi- 
ble  to  trace  with  any  accuracy  the  limits  of  the  sereral  subdin- 
sions,  even  presuming  them  all  to  have  been  once  continooos 
strata ;  I  shall,  therefore,  merely  attempt  an  account  of  a  number 
of  localities,  referring  the  beds  described  as  nearly  as  practicaUe 
to  their  respective  belts,  as  seen  along  the  Delaware,  and  in  doii^ 
this  shall  observe  the  usual  ascending  order,  proceeding  from  the 
southeastern  members  of  the  formation  to  the  northwestern. 

Advancing  from  the  Delaware  towards  the  northeast,  the  first 
or  lowest  beds,  reposing  on  the  gneiss  rock  near  Trenton,  re- 
tain their  coarse  heterogeneous  composition  until  they  pass 
beneath  the  marshes  of  the  Shipetaukin  creek,  and  the  canal 
south  and  east  of  Princeton,  beyond  which  they  are  buried  by  the 
overlapping  white  sands  and  clays  of  the  upper  secondary  serieSi 
On  the  declivity,  or  low  escarpment,  which  bounds  the  valley  of 
Stony  Brook,  near  Princeton,  about  a  mile  southeast  of  the  town, 
we  find,  near  the  canal,  a  gray  arenaceous  sandstone,  which  ap- 
pears to  constitute  the  upper  part  of  this  division,  being  overlaid 
by  the  more  argillaceous  and  reddish  group  of  beds  next  north 
of  it.  The  rock  at  this  place  has  been  quarried,  and  supplies  an 
excellent  building  stone.  The  main  edifice  of  the  college,  and 
several  recently  erected  edifices,  in  Princeton,  are  constructed 
of  it. 

The  next  belt,  extending  on  the  Delaware  from  Hill's  creek  to 
Scudder's  creek,  crosses  the  canal  near  Kingston.  Here,  and 
along  the  southern  side  of  the  Sand  Hills,  it  encounters  the  trap 
ridge,  prolonged  from  Rocky  Hill,  its  beds  undergoing  some  inte- 
resting modifications  of  structure,  which  will  be  more  fully  de- 
scribed when  we  come  to  treat  of  the  trap  rocks  sf>ecially,  and 
the  changes  induced  by  them. 

Viewed  comprehensively,  the  next  subdivision  of  the  formation 
should  embrace  the  entire  series  of  argillaceous  red  sandstones 
and  shales,  included  between  these  arenaceous  rocks  and  the 
calcareous  conglomerates  which  overlie  the  whole,  for  it  is  ob- 
vious that  some  of  the  varieties  separately  described  as  occurring 
near  the  Delaware,  owe  their  peculiar  texture  to  igneous  actions 
of  a  merely  local  nature.  Such  is  the  case  with  the  thick  group 
of  beds  composing  the  tract  called  the  Swamp.  Other  subordi- 
nate strata,  like  the  coarse  sandstones  near  Centrebridge,  would 
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appear  not  to  have  a  iufficiently  contiouous  range  across  the 
State  to  make  it  necessary  to  carry  out  the  subdivisions  of  tbe 
formation*  aa  they  were  detailed  when  describing  the  rocks  along 
tbe  Delaware. 

Convenience!  iiowever,  recommends  that  we  consider  sepa- 
ratdy  the  wide  belt  of  argillaceous  rocks,  embraced  between  the 
arenaceous  ones  of  Scudder's  creek  and  the  still  coarser  ones  of 
the  vicinity  of  Centrebridge. 

The  inferior  margin  of  this  zone  of  strata,  after  passing  by 
Princeton,  is  prolonged  to  Lawrence's  brook,  where  it  consti- 
tutes also  the  southeastern  edge  of  the  whole  middle  secondary 
region,  being  overlaid  unconformably  along  the  southern  side  of 
that  stream  by  the  lowest  of  the  upper  secondary  series.  Beyond 
the  mouth  of  Lawrence's  brook,  the  same  rocks  extend  every 
where  to  the  eastern  boundary  of  the  State,  fringing  the  western 
shores  of  the  Raritan,  of  Staten  Island  Sound,  and  of  the  Hudson 
river. 

The  upper  or  northwestern  margin  may  be  traced  from  the 
stream  east  of  Centrebridge,  past  Middlebrook,  on  the  Raritan, 
and  thence  along  the  eastern  base  of  the  easternmost  principal 
ridge  of  trap.  The  occurrence,  in  the  neighbourhood  of  Pat- 
terson, of  a  coarse  siliceous  sandstone  and  conglomerate  rock 
resembling  that  near  Centrebridge,  and  the  occasional  appear- 
ance of  a  similar  material  at  points  adjacent  to  the  line  designated, 
seem  to  mark  this  as  a  boundary  not  altogether  conventional. 
Within  the  two  limits  thus  traced,  the  almost  invariable  aspect  of 
the  rock  is  that  of  a  brownish  red  shale,  including  beds  of  a  more 
or  less  argillaceous  and  micaceous  sandstone  of  a  somewhat 
lighter  tint,  some  localities  of  which  furnish  good  building  stone 
and  flag-stone. 

Between  the  Delaware  and  the  Raritan  rivers  the  unaltered 
varieties  of  the  rocks  of  this  belt  are  seldom  quarried,  and  present 
but  few  features  of  either  economic  or  scientific  interest 

The  altered  portions,  important  in  both  these  points  of  view, 
will  be  described  somewhat  in  detail  when  allusion  is  made  to 
the  several  ranges  of  trap  with  which  they  are  connected  along 
the  Raritan,  where,  as  already  mentioned,  occur  fine  opportu- 
nities for  studying  this  portion  of  the  formation. 

At  New  Brunswick,  the  dip  and  structure  of  the  red  shale  are 
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beautifully  exposed  on  the  bank  of  the  canal  for  a  mile  above  tbe 
town,  exhibiting  the  nearly  parallel  planes  or  lamime  of  depositioDi 
dipping  with  extreme  uniformity  to  the  northwest*  at  an  angle  of 
about  15^.  Some  of  the  more  argillaceous  layers  contain  a  con- 
siderable amount  of  the  carbonate  of  lime  in  small  disseminated 
crystals,  also  in  the  form  of  hollow  nests,  lined  with  crystals  form- 
ing bands  of  two  or  three  inches  thickness  and  of  thin  seams  or 
plates  of  satin  spar,  filling  the  fissures  of  the  shale.  The  planes 
of  lamination  are  often  marked  by  thin  bands  of  a  light  Uuish- 
green  calcareous  shale,  which  owe  their  peculiar  colour  to  the 
iron  so  copiously  present  in  the  formation,  usually  as  a  peroxide, 
but  in  these  instances  reduced  to  the  condition  of  protoxide. 
These  bands  are  erroneously  supposed  to  contain  copper. 

Northwestward,  as  far  as  Boundbrook,  the  stratum  retains 
very  nearly  the  aspect  which  it  exhibits  near  New  Brunswick. 
The  only  fact  of  interest  is  the  gradual  declension  in  the  angle 
of  the  dip  towards  the  northwest.  Between  Boundbrook  and 
Middlebrook  the  rocks  are  well  exposed  on  the  south  side  of  the 
river  by  the  excavations  made  for  the  canal.  Here  the  dip 
exhibits  an  unusual  direction,  being  towards  the  southeast,  but  at 
an  angle  not  exceeding  5°.  This  change  in  the  inclination  of  the 
strata  is  not  merely  local,  but  prevails  over  an  area  of  several 
miles  to  the  northwest  and  west,  the  whole  way  to  the  vicinity 
of  Pepack  in  the  one  direction,  and  the  junction  of  the  north  and 
south  branches  of  the  Raritan  in  the  other.  Tracing  the  dip 
along  the  Millstone  river,  in  a  succession  of  fine  exposures  from 
Griggstown  towards  its  mouth,  we  perceive  it  to  be  to  the  north- 
west, but  gradually  diminishing  until  we  approach  the  Raritan, 
where  it  becomes  horizontal,  and  soon  after  assumes  the  contrary 
direction,  as  beheld  in  the  vicinity  of  Middlebrook.  The  line 
of  no  dip  or  synclinal  axis  is  traceable  continuously  from  Bound- 
brook, taking  a  west-southwest  direction  through  Million,  or 
Rogers'  Mills,  to  Flaggtown.  Along  the  southeastern  base  of 
the  ridge  of  trap,  which  extends  from  the  Bridgewater  Copper 
Mine  towards  Pluckemin,  the  southeastern  dip  is  towards  the 
hill  obliquely,  indicating  that  it  is  not  a  result  of  the  protrusion 
of  the  trap,  which,  throughout  the  region,  has  usually  exerted 
very  little  influence  in  disturbing  the  direction  assumed  by  the 
red  sandstone  formation  at  the  time  of  its  deposition. 
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An  explanation  of  the  probable  came  of  the  masoal  dip 
awuned  by  the  strata  in  this  qmrter  will  be  attempted  under 
another  head,  while  discussing  some  of  the  physical  circum- 
stances which  attended  the  formation  of  this  whole  series  of 
middle  secondary  deposits. 

Extending  our  observations  northeast  of  the  Raritan,  we  meet 
with  few  features  in  the  geology  of  this  belt  of  the  red  sandstone 
tract  deserving  of  a  special  description,  until  we  reach  the  neigh- 
bourhood of  Newark.  The  direction  of  the  dip,  wherever  this 
can  be  noticed,  is  towards  the  northwest  at  an  angle  rarely 
exceeding  15^.  Between  Boundbrook  and  Scotch  Plains,  along 
the  valley  of  Greenbrook,  so  general  is  the  covering  of  diluvial 
matter  for  three  or  four  miles  east  of  the  base  of  the  first  trap 
ridge,  that  it  is  impossible  to  ascertain  whether  the  synclinal  axis 
passing  from  Flaggtown  to  Boundbrook  is  prolonged  in  this 
direction.  The  existence  of  a  regular  northwestern  dip  in  the 
strata  between  the  first  and  second  trap  ridges,  at  points  north  of 
Plainfield  and  Scotch  Plains,  renders  its  continuation  far  to  the 
northeast  of  the  Raritan  very  improbable. 

The  surface  of  the  formation  is  covered  throughout  nearly  the 
entire  distance  between  Rahway  and  Plainfield,  by  a  deep  sandy 
loam,  imbedding  occasionally  loose  fragments  of  sandstone  and 
some  rolled  masses  of  primary  rocks  derived  from  the  Highlands. 
A  level,  sandy  plain,  stretching  for  some  miles  in  length,  from 
northeast  of  Scotch  Plains  to  southwest  of  Plainfield,  exhibits  a 
succession  of  fine  farms,  and  several  thriving  villages.  An  abun- 
dance of  excellent  water  is  usually  procured  by  descending  about 
fifteen  or  sixteen  feet  into  the  diluvial  sand  and  gravel. 

The  country  included  between  Rahway,  Elizabethtown,  and 
Newark,  on  the  east,  and  Scotch  Plains  and  Springfield,  on  the 
west,  is  very  similar  in  its  general  aspect,  being  rather  level,  with 
occasional  gentle  swells  and  undulations  of  the  surface.  The  soil 
is  a  fertile  reddish  sandy  loam,  well  cultivated.  Boulders  and 
loose  fragments  of  rock  are  fewer  on  the  surface  here  than  a  few 
miles  further  towards  the  northeast.  Throughout  much  of  this 
area  the  underlying  rock  is  deeply  covered. 

Pursuing  our  course  to  the  northeast,  the  sandstone  is  exposed 
in  a  quarry  above  the  village  of  Jefierson,  in  the  immediate  vici- 
nity of  the  trap  rocki  dipping  to  the  usual  quarter,  the  northwest, 
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at  an  angle  of  between  12P  and  15^.  The  main  mass  of  the  rock 
in  the  quarry  is  a  dull  red  siliceoos  sandstone,  of  a  onifonn 
grain,  having  numerous  interspersed  specks  of  mica. 

In  the  neighbourhood  of  Newark  the  more  arenaceous  variety 
of  the  red  sandstone  is  moderately  abundant,  affording  modi 
good  building  stone.  About  half  a  mile  north  of  the  town 
quarries  are  extensively  worked,  giving  a  good  exhibition  of  the 
composition  and  arrangement  of  the  strata. 

The  rock  here  is  for  the  most  part  a  siliceous  sandstone  of  a 
dull  brownish-red  colour,  and  an  even  grain.  It  contains  a  little 
mica.  Alternating  with  the  beds  of  sandstone  are  thinner  lajrers 
of  red,  argillaceous  shale,  which  soon  disintegrates  upon  exposure 
to  the  air.  In  some  of  the  lower  beds  are  thin  plates  of  carbona- 
ceous  matter,  and  a  minute  seam  of  a  pure  ligniform  coal 
between  one  and  two  inches  in  thickness.  The  dip  of  the 
planes  of  deposition  in  this  vicinity  is  about  10°  to  the  northwest 
Between  Newark  and  Paterson  the  rock  displays  little  or  no 
departure  from  the  usual  character  which  it  preserves  further  to 
the  southwest  in  the  same  belt,  being  the  usual  mixture  of  red 
shale  and  more  or  less  arenaceous  red  sandstone.  Its  dip  is 
every  where  the  same,  or  northwest  between  10®  and  15°:  no 
change  in  this  respect  is  perceptible  as  wc  approach  the  trap 
ridge  to  its  west.  Between  East  and  West  Bloomiield  villages 
are  some  quarries  affording  a  moderately  good  building  stone. 
The  rock  is  the  common  red  sandstone  of  the  region  divided  by 
thin  interposed  bands  of  red  shale.  It  displays  a  northwest  dip, 
the  angle  being  12°.  In  one  of  the  sandstone  beds  there  is  seen 
a  thin  layer  of  coal,  of  a  variety  approaching  to  lignite. 

Near  the  Passaic  Falls  at  Paterson,  the  sandstone  is  seen 
under  a  considerable  diversity  of  aspect,  varying  from  a  coai*se 
conglomerate,  containing  numerous  pebbles  of  white  and  reddish 
quartz,  limestone,  and  other  rocks,  to  a  close-grained,  siliceous 
sandstone,  moderately  well  adapted  for  building  stone.  There 
are  occasional  interposed  layers  of  red  shale.  This  conglomerate 
and  sandstone  rock  bears  a  near  resemblance  to  that  on  the 
Delaware  below  Centrebridge,  and  would  appear  to  occupy 
a  corresponding  position  in  the  general  series  of  beds  which 
together  constitute  the  red  sandstone  formation. 

To  the  southwest  of  Paterson,  at  the  Little  Falls  of  the 
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ic^  a  sandstone  of  a  somewhat  difierent  composition  and 
a|^)earaDce  occurs  on  both  sides  of  the  river,  though  in  the 
immediate  vicinity  of  the  trap  dike  of  the  second  mountain ;  it 
preserves  its  almost  invariable  dip  to  the  northwest,  which  is 
here  at  an  angle  of  from  10^  to  15^  This  sandstone  is  of  a  very 
superior  quality,  both  for  the  purposes  of  architecture  and  sculp- 
ture, and  the  quarries  which  have  been  opened  furnish  blocks  of 
almost  any  dimensions.  One  of  these  quarries  has  been  con* 
dacted  under  the  direction  of  Mr.  Thom,  the  celebrated  sculptor, 
who  has  found  in  it  a  material  extremely  well  adapted  to  receive 
the  admirable  delineations  of  his  chisel 

From  Paterson  eastward  to  the  Hudson,  and  northwestward 
to  the  New  York  line,  the  formation  exhibits  little  or  no  departure 
from  its  ordinary  type,  as  respects  its  composition,  structure,  and 
the  direction  and  degree  of  dip  of  its  planes  of  stratification. 

The  upper  or  northwestern  half  of  the  red  shale  and  sandstone 
formation,  extending  on  the  Delaware,  between  the  mouth  of  the 
Lockatong  and  the  overlying  conglomerate  at  Spring  Mills,  and 
between  the  first  trap  ridge  and  the  foot  of  the  primary  hills  in 
the  country  north  of  the  Raritan,  is  nearly  identical  in  composition 
with  the  belt  already  described ;  the  chief  departure  from  uni- 
formity of  structure  in  either  district  arising  from  the  changes 
induced  by  the  numerous  ridges  and  dikes  of  trap  to  be  presently 
considered.  Adhering  in  this  place  to  the  plan  proposed  of  pre* 
seating  a  brief  account  of  the  formation  in  the  difierent  portions 
of  its  range,  by  selecting  a  few  characteristic  localities  where  the 
rocks  are  plainly  disclosed  in  their  prevailing  features  unaflTected 
by  igneous  agency,  let  us  glance  at  the  northwestern  belt  of  the 
formation  banning  as  before  at  the  end  next  the  Delaware. 

To  the  west  of  the  wide  area  of  altered  shales,  composing  the 
tract  called  the  Swamp,  we  find  a  zone  of  ordinary  red  shale  and 
argillaceous  sandstone,  in  the  prolongation  of  the  Nockamixon 
rocks  on  the  Delaware.  Between  Evittstown  and  Mount  Pleasant 
these  strata  are  well  seen  under  their  usual  type,  dipping  regularly 
and  gently  to  the  northwest  To  the  southeast  and  east  of 
Evittstown  an  arenaceous  variety  of  the  sandstone  afibrds  an 
excellent  material  for  architectural  uses.  Approaching  Bap- 
tistown,  the  rocks  be^  to  manifest,  by  a  change  pf  colour  and 
texture,  their  proximity  to  the  trap  dikes  of  th^  Swamp. 
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From  that  neighbourhood  northeastward  this  portion  of  the 
formation  presents  little  that  is  worthy  of  record  until  we  reach  the 
eastern  side  of  the  Round  Valley  Mountain.    About  a  mile  south- 
west of  the  White  Horse  Tavern,  and  nearly  opposite  the  curve 
of  the  Round  Valley  Mountain,  there  occurs  a  rather  singular 
ridge  of  considerable  elevation,  extending  southeastward  from  the 
trap.  On  the  southwest  of  this  long  ridge  the  beds  of  the  red  ahak 
have  their  prevailing  gentle  dip  to  the  northwest,  but  immediately 
after  crossing  it  towards  the  White  Horse  Tavern,  there  is  a 
total  change  in  the  direction  of  the  dip,  which  is  to  the  northeast, 
at  an  angle  exceeding  40°;  the  change  is  sudden  and  strongly 
defined.    This  ridge,  apparently  forming  the  axis  of  dislocation, 
extending  southeastward  from  the  curve  of  the  Round  VaUey 
Mountain  towards  the  Raritan,  the  angle  of  dip  in  the  strata 
gradually  diminishes  as  wc  proceed  north,  or  towards  New  Gter- 
mantown,  assuming  a  more  eastern  inclination,  and  becoming,  east 
of  the  Lamington  river,  the  souifieastern  dip  already  spoken  of. 

In  the  valley  of  the  Passaic  river,  east  and  south  of  the 
trap  ridge,  called  Long  Hill,  the  shale  and  sandstone,  in  many 
places,  appear  finely  exposed  for  examination.  They  constitute 
an  escarpment  of  some  height  on  the  southeastern  declivity  of 
the  hill,  rising  nearly  half  way  up  the  steep  ascent,  exhibiting 
great  regularity  of  stratification,  and  an  undisturbed  dip  to  the 
northwest,  at  an  angle  of  15°,  directly  towards  the  trap  in  the 
body  of  the  hill.  In  several  spots  along  the  base  of  this  ridge  the 
shale  has  sustained  a  change  of  aspect  from  the  heating  action  of 
the  trap.  Being  soft,  friable,  and,  when  wet,  of  a  nearly  black 
colour,  it  has  given  origin  to  a  mistaken  notion  in  the  neighbour- 
hood, that  these  strata  contain  coal^  and  hence  many  fruitless 
explorations  have  been  undertaken  here  in  search  of  that  mineral. 
In  fact,  it  is  said  a  company  was  organized,  and  expended  $1000 
in  digging  and  boring  for  coal.  A  little  geological  knowledge 
would  have  shown  the  absurdity  of  anticipating  coal  any  where 
in  this  red  sandstone  formation. 

On  the  eastern  bank  of  the  Passaic  river,  at  a  point  about  a 
mile  and  a  half  above  Chatham,  where  the  Morris  and  Essex 
Railroad  crosses  the  stream,  the  red  shale  has  been  exposed  to 
view  in  a  quarry,  from  which  the  building  stone  for  the  viaduct 
over  the  river  was  procured. 
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Beneath  several  feet  of  alternating  bands  of  lead-coloured  and 
yellowish  slate,  lies  a  very  extensive  bed  of  compact  red  shale, 
in  thick  and  solid  layers.  This  mass  has  evidently  been  partially 
icted  on  by  the  elevated  temperature  of  the  adjacent  trap  dike 
Bf  Long  Hill  to  its  west. 

It  is  traversed  by  natural  joints,  generally  several  feet  asunder, 
sxtending  parallel  with  each  other  from  northeast  to  southwest, 
leparating  the  whole  into  immense  blocks  and  tabular  masses, 
which  are  readily  cleft  into  pieces  of  any  desirable  size  for 
masonry.  In  many  places  the  laminsB  of  the  rock  are  somewhat 
contorted.  Towards  the  bottom  of  the  quarry  the  material 
acquires  more  of  the  character  of  a  sandstone.  The  dip  is  at  an 
u^Ie  of  15°  towards  the  west.  On  the  same  side  of  the  Passaic, 
about  a  mile  above  Chatham,  near  a  mill,  the  sandstone  is 
•gain  exposed  to  view  by  the  erosive  action  of  a  small  tributary 
itream. 

At  Lindsay's  Mill,  three  miles  southwest  from  Madison,  denu- 
dation has  exposed  the  rock  in  many  places.  It  has  the  aspect 
of  a  thinly  laminated  shale,  with  layers  of  a  bluish  and  yellowish 
date,  containing  cubical  crystals  of  sulphttret  of  iron.  A  yellowish 
ferruginous  sandstone  is  also  visible  in  one  or  two  spots. 

The  indications  at  this  place  imply,  that  by  removing  the 
overlying  shale,  a  good  building  stone,  which  is  much  wanted 
in  this  vicinity,  might  be  procured.  The  dip  in  some  places  is 
slightly  irregular,  being  in  certain  spots  horizontal,  and  again 
being  dnected  eastward  at  an  angle  of  not  more  than  5°. 

A  deep  diluvial  bed  of  sand  and  gravel  covers  the  plain  from 
Morristown  to  the  end  of  the  ridge  of  trap,  which  extends  north- 
ward from  Green  Village  by  Spring  Valley;  but  west  of  this 
outburst  of  trap  the  sandstone  appears.  In  the  vicinity  of  New 
Vernon  the  red  shale  is  often  exposed,  dipping  generally  at 
about  8°  to  the  westward.  South  of  the  last  named  village  the 
riiale  and  sandstone  display  their  ordinary  features,  although 
they  show  in  some  places  traces  of  alteration  from  their  proxi- 
mity to  the  trap.  The  same  remarks  apply  to  the  vicinity  of 
Bad(ing  Ridge.  East  from  this  place,  and  northward  from  Long 
Hill  and  Green  Village,  there  is  an  extensive  level  tract  called  the 
Great  Swamp,  consisting  chiefly  of  meadow,  the  rocks  here  being 
covered  throughout  by  a  wide  deposit  of  dilaviotn. 

12 
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North  of  Plainfield,  the  red  shale  occasionally  shows  itself  be- 
tween  the  first  and  second  trap  ridges.  A  clay  is  found  here  of 
which  good  bricks  are  made.  In  the  next  little  valley  northeast  of 
this,  and  still  between  the  first  and  second  belts  of  trap  rock,  and 
north  of  Scotch  Plains,  the  red  shale  is  well  exhibited  along  the 
banks  of  the  stream,  presenting  a  low  but  regular  escarpment 
in  the  bill  side.  About  the  middle  of  these  beds  of  shale«  and 
running  parallel  with  them  throughout  the  whole  face  of  the  rock, 
is  a  thin  belt  of  limestone^  a  material  of  unusual  occurrence, 
particularly  in  this  central  portion  of  the  formation. 

It  is  thinly  bedded,  in  layers  varying  from  an  inch  to  six  inches 
in  thickness,  constituting  together  a  bed  between  one  and  two  feet 
from  lop  to  bottom. 

On  the  other  side  of  the  stream,  in  the  northern  face  of  a  deep 
ravine,  a  similar,  in  all  probability  the  same,  bed  of  limestone  is 
exposed  for  a  considerable  space.  It  is  more  massive  than  at 
the  other  spot,  being  a  solid  seam  between  two  and  three  feet  in 
thickness ;  above  it  and  beneath  it  occurs  the  ordinary  red  shale, 
the  whole  dipping  to  the  northwest,  at  an  inclination  of  about  12°. 
The  upper  beds  of  shale  along  the  whole  valley,  are  here  very 
regular,  but  in  the  bottom  of  the  ravine  above  mentioned,  the 
trap  seems  to  have  invaded  the  strata,  inducing  considerable 
confusion.  Besides  producing  much  alteration  in  the  shale  and 
sandstone,  it  has  in  places  modified  the  limestone,  giving  rise  to 
a  mass  of  while  semi-crystallized  carbonate  of  lime.  These 
unusual  features,  so  easily  understood  by  science,  have  led  to 
several  fruitless  mining  enterprises  in  this  neighbourhood. 

On  the  northwestern  side  of  the  mountain,  near  the  road  from 
a  paper-mill,  there  is  a  quarry  of  slaty  sandstone,  furnishing  an 
excellent  flag-stone.  It  is  also  used  for  tombstones,  being  both 
neat  and  durable.  It  exhibits  signs  of  having  been  baked  by  an 
adjacent  dike  of  trap. 

Following  the  course  of  the  Passaic,  from  Chatham  to  the 
semicircular  valley  enclosed  by  the  Hook  Mountain,  (laid  down 
on  the  map  as  Towakow  Mountain,)  we  pass  over  a  wide  and 
nearly  level  tract  of  almost  uninterrupted  diluvivm.  But  in  the 
recess  of  the  Hook  Mountain,  the  red  sandstone  sometimes 
appears  along  its  southeastern  base. 

About  one-third  the  distance  from  its  eastern  to  its  western 
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termination,  there  is  a  quarry  from  ivhtch  much  good  building 
stone  has  been  procured,  though  the  rock  is  rather  thin  bedded. 
Notwithstanding,  that  it  is  in  almost  immediate  contact  with  the 
trap  of  the  Hook  Mountain,  the  sandstone  appears  in  this  place 
to  have  undergone  very  little  change  from  igneous  action,  nor 
is  the  usual  northwest  dip  disturbed. 

West  of  the  Hook  Mountain,  between  Parcipany  and  Mont- 
ville,  and  again  at  Montville,  we  find  the  red  shale  and  sandstone 
formation  retaining  its  prevailing  aspect  and  direction  of  dip. 
At  Montville,  it  is  overlaid  by  a  coarse  heterogeneous  conglo- 
merate, composed  of  very  loosely  cohering  fragments. 

The  somewhat  diversified  character  assumed  by  the  shale  and 
sandstone,  near  its  contact  with  the  variegated  calcareous 
conglomerate  of  Pompton,  near  Ryerson's,  has  already  been 
described  in  sufiicient  detail.  Beyond  this  last  named  point  to 
the  State  line,  these  rocks  are  occasionally  exposed,  but  with  no 
pecaliarities  of  composition  or  structure  demanding  from  us  any 
special  description. 

The  district  east  of  the  Ramapo  river,  for  several  miles  is 
extensively  overspread  with  diluvial  matter,  imbedding  nume« 
reus  bowlders  of  primary  rocks,  the  whole  having  evidently  come 
from  the  elevated  belt  of  primary  hills  and  mountains,  composing 
the  broad  chain  of  the  Highlands  lying  to  the  west  and  north. 

Variegated  Calcareous  Conglomerates. 

Description  and  Geographical  range. — This  heterogeneous 
though  well  characterized  rock,  may  be  regarded  as  a  distinct 
formation  from  the  group  of  red  shales  and  sandstones  beneath 
it,  being  the  result  of  a  wholly  different  train  of  physical  causes. 
It  constitutes  the  uppermost  member  of  the  middle  secondary 
series,  overlying  the  red  shale  along  its  northwestern  margin,  not 
in  a  continuous  belt,  but  in  several  insulated  patches  that  range  in 
one  general  line,  near  the  foot  of  the  primary  hills.  In  almost 
every  portion  of  its  range,  the  materials  of  this  rock  are  extremely 
beten^neous,  consisting  of  pebbles  or  water-worn  masses  of  all 
sizes,  from  that  of  a  man*s  head  down  to  that  of  a  small  pea, 
belonging  to  most  of  the  older  formations  discovered  in  the  region. 
A  large  portion  of  this  very  motley  mass  is  made  up  of  variously 
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coloured  sandstone  pebbles.    Sometimes  there  is  a  connderabl^s 
mixture  of  pebbles  from  the  primary  rocks ;  and  in  certain  part^r 
of  its  range,  the  stratum  consists,  throughout  nearly  the  "wbol^ 
thickness,  of  pebbles  of  limestone,  firmly  cemented  by  a  limestone 
paste.   Usually,  the  cement  or  imbedding  paste  contains  a  sensible 
proportion  of  the  materials  of  the  red  argillaceous  shale  of  the 
stratum  beneath.    In  fact,  where  the  Baltimore  and  Ohio  railroad 
crosses  this  rock  in  Maryland,  the  chief  part  of  the  cement  is 
nothing  else.    This  admixture  of  red  matter  in  the  rock  in  New 
Jersey  is  easily  explained.    The  harder  sandstones  and  the  lime- 
stone have  retained  the  fragmentary  state,  while  the  soft  red  shale 
has  been  reduced  to  powder  or  mud,  by  the  violent  action  which 
brought  together  this  vast  mass  of  water-worn  materials. 

A  large  portion  of  the  formation  in  its  course  across  New 
Jersey,  exhibits  all  the  characters  of  the  rock  which  forms 
the  columns  of  the  Hall  of  Representatives  at  Washington,  and 
which  has  received  the  name  of  the  Potomac  Marble.  The  most 
northeastern  locality  of  this  rock  which  occurs  within  the  State, 
is  on  the  Ramapo  river,  near  the  village  of  Pompton.  It  is 
traceable  in  all  its  obvious  features,  in  a  belt  of  moro  than 
a  mile  in  length,  passing  in  the  immediate  neighbourhood  of 
Ryerson's.  Here  its  actual  contact  with  the  inferior  sandstone 
formation  was  detected,  and  the  conformability  of  the  rocks 
clearly  ascertained.  Over  the  red  sandstone  rests  a  bed  of  rather 
thin  siliceous  slate,  the  upper  portion  of  which  is  somewhat 
calcareous ;  and  immediately  upon  this  reposes  the  very  close 
conglomerate  containing  a  pretty  large  share  of  limestone  pebbles. 
This  occurs  near  the  Ramapo,  a  mile  to  the  northeast  of 
Ryerson's.  The  dip  of  the  whole  is  to  the  west,  the  angle  being 
between  fifteen  and  twenty  degrees. 

The  conglomerate  is  seen  again  with  the  same  dip  about  half  a 
mile  to  the  west  of  this,  and  contiguous  to  a  ridge  of  gneiss,  which 
appears  to  have  caused  some  local  displacement  of  the  neigh- 
bouring strata.  This  is  upon  the  border  of  the  plain  through 
which  the  Ringwood  stream  passes.  It  seems  altogether  probable 
that  the  difficulty  of  tracing  the  conglomerate  more  extensively 
in  this  quarter  arises,  first,  from  the  irregularities  in  the  direction 
of  the  strata,  caused  by  the  intrusion  of  the  trap ;  and  in  the  next 
place,  from  the  western  part  of  the  formation  resting  beneath 
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Che  deep  coveriog  of  diluvium  which  forms  these  plains.  At  the 
spot  last  mentioned,  the  conglomerate  was  disclosed  by  some  over- 
credulous  miner  in  an  excavation  for  silver  ore,  led  astray  by  the 
occurrence  of  very  minute  crystals  of  yellow  sulphuret  of  iron. 
Ihe  rock  is  nearly  all  limestone,  and  specimens  which  have  been 
polished,  prove  exactly  identical  in  character  with  the  Potomac 
marble.  The  conglomerate  is  traceable  along  the  side  of  the 
Hamapo  river,  near  Ryerson's  bam,  where  it  has  the  same  dip 
and  general  composition  as  elsewhere,  though  it  is  less  calcareous. 

The  next  place  at  which  we  witness  unequivocal  traces  of  the 
formation,  is  at  the  foot  of  the  inclined  plane,  upon  the  Morris 
canal,  at  Montville.  It  there  forms  the  abutments  of  a  mill-dam, 
where  it  will  be  found  to  agree  very  strictly  with  the  slightly  cal- 
careous variety  which  forms  the  lowest  part  of  the  stratum  upon 
the  Delaware.  At  Montville  the  pebbles  are  often  very  large, 
and  consist  principally  of  primary  rocks  and  red  sandstone,  so 
that  it  would  be  useless  to  attempt  burning  it  for  lime,  although  a 
more  calcareous  layer  may  possibly  occur  nearer  the  top  of  the 
stratum,  or  which  is  the  same  thing,  a  little  farther  to  the  north- 
west, that  being  the  direction  of  the  dip  of  the  stratum  at  this 
place. 

Another  interesting  belt  of  this  formation  is  that  which  skirts 
New  Germantown  upon  its  northwest,  in  a  tract  perhaps  half  a 
mile  wide  and  several  miles  in  length,  extending  nearly  as  far  north 
as  the  Lamington  river.  At  New  Germantown  it  is  an  almost 
pure  limestone,  and  is  somewhat  extensively  used  for  making 
lime.  The  pebbles  are  of  various  shades  of  colour,  blue,  yellow- 
ish, and  red,  and  much  of  the  cementing  matter  is  tinged  red.  It 
is  susceptible  of  a  high  polish,  and  constitutes  a  beautifully  varie- 
gated conglomeritic  marble.  The  dip  of  the  rock  in  this  portion 
of  its  range,  is  somewhat  various  in  direction,  but  at  a  uniform 
angle  of  about  20°.  The  usual  diameter  of  the  pebbles  is  about 
an  inch,  though  many  are  much  larger.  They  are  not  fully 
rounded,  but  occasionally  exhibit  edges  and  angles,  though  much 
blunted  and  worn,  as  if  by  attrition.  The  superposition  of 
this  rock  to  the  red  shale  or  sandstone  series  upon  which  the 
village  of  New  Germantown  rests,  is  very  evidently  shown  in  its 
vicinity.  On  the  northwest  side  of  the  little  valley  which  borders 
the  town,  we  see  the  conglomerate;  while  upon  the  southeast 
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side  we  behold,  within  a  few  hundred  feet,  and  dipping  in  tiie 
same  direction  and  at  the  same  angle,  the  northwestern  edge  of 
the  red  shale. 

The  relation  of  the  calcareous  conglomerate  to  the  onderiyiDg 
stratum  is  well  shown  on  the  route  from  Pepack  to  New  German- 
town,  east  of  the  Lamington  river.  The  rock  is  generally  a  sili- 
ceous conglomerate  or  coarse  arenaceous  sandstone,  with  some 
thin  layers  of  shale,  all  dipping  at  a  moderate  angle  to  the  west 
and  southwest. 

At  New  Germantown,  a  little  north  of  the  village,  the  i%d  shale 
is  seen  dipping  westward,  changed  to  a  greenish-gray  coloar 
near  the  brook  by  its  vicinity  to  a  narrow  dike  of  trap. 

At  the  same  spot  an  argillaceous  limestone  occurs,  also  dipping 
westward  and  occupying  a  place  in  the  strata  a  little  lower  than 
the  red  shale  nearer  the  town.  About  a  quarter  of  a  mile  to  the 
northeast  of  the  bridge  over  the  brook,  are  several  quarries  in  a 
field  east  of  the  road,  exposing  the  calcareous  conglomerate, 
which  is  here  used  for  burning  into  lime.  Some  of  its  pebbles 
are  very  large,  consisting  of  limestone  of  various  colours,  a  small 
proportion  only  belonging  to  other  rocks.  The  cement  is  also 
highly  calcareous.  The  dip  of  the  stratum  at  this  place,  is  west 
5°  south,  at  an  angle  a  little  exceeding  20°. 

Haifa  mile  northeast  from  this  is  another  quarry  more  recently 
opened,  exposing  a  calcareous  conglomerate  similar  to  that  in 
Ogden's  quarry,  next  to  be  mentioned.  The  beds  have  a  gentle 
dip  towards  the  southwest. 

Lying  about  three  quarters  of  a  mile  still  further  to  the  north- 
east, is  Ogden's  quarry,  at  present  the  most  extensive  in  the  tract 
The  cement  uniting  the  pebbles  is  at  this  spot  generally  very 
calcareous ;  it  is  of  a  reddish  colour,  and  some  portions  are  highly 
stained  by  the  brown  matter  of  the  red  shale.  The  aspect  of  the 
rocks  is  singularly  diversified,  owing  to  the  variety  in  size,  shape, 
and  colour  of  the  imbedded  pebbles.  Specimens  may  be  obtained 
here  susceptible  of  a  beautiful  polish,  and  afibrding  an  ornamental 
marble  of  considerable  beauty  and  novelty  of  appearance.  The 
dip  of  the  beds  in  this  neighbourhood  is  eastward,  at  an  angle  of 
20°.  The  conglomerate  is  not  found  beyond  Ogden's  quarry,  a 
high  ridge  to  the  east  seeming  to  arrest  it  in  that  direction. 

About  two  and  a  half  miles  to  the  northeast,  on  the  Lamington 
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glomeratet  but  resembling  that  at  Pepack  and  Mendham,  and 
belonging  evidently  to  Formation  IL  of  the  older  secondary 
aeries.  Between  the  Lamington  river  and  the  valley  of  the  Pe- 
pack, this  limestone  is  again  buried  under  a  high  ridge  of  the 
arenaceous  sandstone,  which  in  this  neighbourhood  underlies  at 
a  short  interval  the  calcareous  conglomerate. 

Tracing  the  conglomerate  westward,  we  find  it  next  in  a  belt 
separated  by  a  space  of  about  half  a  mile  from  the  New  Grerman- 
towQ  tnict.  It  commences  on  the  Rockaway  creek,  a  little  north 
af  the  road  to  Potterstown,  and  ranges  near  the  foot  of  the  gneiss 
hills,  for  a  distance  of  about  four  miles  to  a  point  a  little  north  of 
Lebanon,  where  it  is  intercepted  by  a  low  ridge  of  the  gneiss. 

In  aspect  and  composition  the  rock  here  is  very  similar  to  that 
at  New  Grermantown,  being  equally,  if  not  more  calcareous,  and 
therefore  well  adapted  for  burning  into  lime.  It  has  evidently 
been  much  denuded,  the  surface  being  strewed  with  large,  irregu- 
burly-shaped  blocks.  The  dip,  where  it  can  be  noticed,  is  towards 
the  northwest  at  a  gentle  angle. 

As  the  farmers  of  this  belt  of  country  along  the  base  of  the 
gneiss  hills  are  becoming  alive  to  the  importance  of  lime  in  agri- 
culture, a  motive  is  furnished  them  for  discovering  this  whenever 
it  may  be  found;  and  little  doubt  exists  that  excavations  will  dis- 
close it  in  many  spots  where  it  is  now  hidden  by  the  superincum- 
bent soil 

Another  smaller  tract  of  this  useful  and  curious  stratum,  pro- 
tected from  the  general  denudation,  which  has  obviously  removed 
10  large  a-portion  of  it  along  the  base  of  the  primary  hills,  exhibits 
itself  on  the  surface  near  a  small  stream,  about  two  miles  and  a 
half  southwest  of  Clinton.  Apparently  inferior  in  order  of  strati- 
fication is  a  siliceous  conglomerate,  met  with  north  of  the  stream. 
South  of  this  there  occurs  a  red  shale,  exhibiting  considerable 
local  derangement  of  dip,  inclining  to  the  southeast  at  an  angle 
ofSS^". 

Alternating  with  this,  and  apparently  underlying  it,  lies  a  cal- 
careous slaty  rock,  also  considerably  disturbed;  the  prevailing 
dip  of  which  is  also  rather  steep,  and  to  the  southeast.  It  con- 
tains thin  layers  of  moderately  pure  limestcxie.  On  the  opposite 
side  of  the  stream  and  southward  of  the  former  beds  only  a  few 
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hundred  yards,  is  the  calcareous  conglomerate,  having  the  same 
composition  with  that  north  of  Lebanon  and  New  (Termantowa 
Its  dip  is  apparently  to  the  northwest. 

Pursuing  our  course  to  the  Delaware,  we  next  meet  the  con- 
glomerate in  a  belt  of  more  than  a  mile  wide,  between  Milford 
and  Spring  Mills,  coming  to  the  river  nearly  opposite  Grallows 
run.  It  rests  conformably  upon  the  upper  layers  of  the  red  sand- 
stone, which  it  joins  probably  about  one  mile  to  the  northwest  of 
Milford.  Dipping  to  the  northwest,  or  directly  towards  the 
eastern  base  of  the  Musconetcong  Mountain,  its  near  proximity 
renders  the  conclusion  certain,  that  it  meets  the  strata  of  the  hill 
in  an  unconformable  position. 

Upon  the  Delaware,  the  rock  which  immediately  overlies  the 
argillaceous  red  sandstone,  and  soft  argillaceous  shale,  is  a  siliceous 
conglomerate  of  great  thickness,  which  is  finely  developed  aloi^ 
the  banks  of  the  river  for  the  distance  of  a  mile,  crossing  the 
strike  of  the  beds  at  an  acute  angle.  The  principal  part  of  the 
pebbles  in  this  portion  of  the  formation  are  from  the  primary. 
rocks,  being  chiefly  quartz.  They  present  a  great  diversity  of 
size,  varying  from  the  dimensions  of  a  pea  to  huge  rounded 
masses,  weighing  from  sixty  to  one  hundred  pounds. 

Higher  up  the  river  we  meet  with  another  conglomerate,  the 
representative  of  the  true  calcareous  variety,  diflfering  obviously 
in  composition  from  that  just  described,  from  which  it  is  probably 
separated  by  intervening  beds  of  red  shale.  This  upper  con- 
glomerate is  a  less  finely  cemented  rock,  and  includes  a  con- 
siderable proportion  of  calcareous  matter,  both  in  the  limestone 
pebbles  and  in  the  imbedding  paste.  The  fragments  are  less 
rounded  and  water-worn  than  in  the  conglomerate  below.  Some- 
what angular  fragments  of  a  bluish  compact  limestone  are 
frequent  in  the  rock,  while  the  siliceous  mass  exhibits  but  little 
corrosion  from  atmospheric  agency ;  this  more  calcareous  stratum 
presents  on  its  surface  a  loose  cellular  structure,  showing  innu- 
merable pits  and  cavities,  from  whence  the  limestone  pebbles 
have  been  dissolved.  A  little  below  Johnson's  Ferry,  the  rock 
near  the  road  is  thus  greatly  weather-eaten. 

This  upper  calcareous  conglomerate  rarely  occurs,  except  in 
the  neighbourhood  of  the  regularly  stratified  limestone  of  Forma- 
tion II.,  along  the  base  of  the  primary  hills.    It  is  in  this  position 
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accordingly,  that  we  find  it  upon  the  Delaware,  where  its  bedi» 
observii^  a  gentle  northwest  dip,  abut  unconformably  against 
the  highly  upturned  strata  of  the  older  limestone,  reposing  with  a 
ateep  southeastern  dip  upon  the  primary  rocks  in  the  flank  of  the 
BCusconetcong  Mountain. 

The  more  calcareous  Tariety  of  this  rock,  where  the  cementing 
matter  is  not  too  soft,  affords  a  material  of  the  highest  beauty  for 
ornamental  uses ;  and  it  is  a  subject  of  surprise  that  so  little  has 
been  done  to  call  attention  to  its  numerous  applications.    The 
rock  is  frequently  so  exclusively  composed  of  materials  derived 
from  limestone,  that  it  makes  as  good  a  lime  by  burning  as  many 
strata  which  dp  not  possess  the  conglomerate  structure.    It  has 
been  in  reference  to  this,  its  most  valuable  property,  that  I  have 
felt  especially  solicitous  to  fix  as  nearly  as  possible  the  range 
which  it  pursues  across  the  State,  that  farmers  in  the  northern 
portions  of  the  red  sandstone  district,  needing  lime  for  the  im- 
provement of  their  agriculture,  might  be  induced  to  seek  it  from 
this  formation,  which,  when  it  is  sufficiently  calcareous,  is  of 
course  the  nearest  source. 

The  theoretical  views  respecting  the  mode  of  origin  of  these 
masses  of  calcareous  and  siliceous  conglomerate  which  overlie 
the  red  sandstone  formation,  suggested  by  their  various  geological 
relations,  will  be  presented  in  a  subsequent  section,  after  treating 
of  the  trap  rocks  and  the  changes  induced  by  them. 

To  that  part  of  the  Geology  of  the  middle  secondary  region,  I 
now  proceed. 

Of  the  Trap  Rocks,  and  Phenomena  evincing  Igneous  Action, 

Geografhical  range, — Between  the  Hudson  and  Delaware 
rivers,  the  middle  secondary  or  red  shale  region  is  traversed  in  a 
bngitudinal  direction,  from  north-northeast  to  south-southwest, 
by  a  number  of  nearly  parallel  ridges  and  dikes  of  trap  rock, 
some  of  which  are  of  great  length  and  uniformity  of  structure. 
Some  of  these  are  nearly  straight  over  a  course  of  many  miles, 
others  are  considerably  curved,  and  several  again  are  of  a  nearly 
semicircular  form.  The  height  of  the  larger  of  these  belts  is 
about  four  hundred  feet,  while  many  have  not  more  than  half  or 
even  one-fourth  of  this  elevation.    In  one  class  of  these  ridges, 
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the  entire  hill  consists  of  no  other  rock  than  the  trap,  the  huge 
weathered  masses  of  which,  covering  the  summit  and  flanks, 
impart  an  aspect  of  extreme  ruggedness.  In  other  instances,  the 
predominant  rock  at  the  surface  is  the  red  shale,  indurated,  baked, 
and  altered  in  colour,  by  the  excessive  heat  that  has  been  ap" 
plied  to  it,  while  the  trap  either  does  not  appear  at  all,  or  has 
reached  the  day  only  in  a  series  of  narrow  dikes.  The'  hills  of 
the  latter  class,  have  a  more  round  and  swelling  contour,  than 
those  consisting  solely  of  the  trap,  and  admit  of  tillage  to  a  cer- 
tain extent. 

To  enumerate  the  principal  trappean  belts  of  the  region  we 
shall  commence  on  the  northeast  with  that  called  the  Closter 
Mountain.  This  long  range  follows  the  western  shore  of  the 
Hudson,  from  the  Tappan  Sea  to  Bergen  Point,  presenting  a  boU, 
unbroken  ridge,  which  overlooks  the  river  in  the  lofty  mural  pre- 
cipice of  many  miles'  length,  known  as  the  Palisadoes.  The 
next  belts  west  of  this  are  the  two  extensive  parallel  ranges 
usually  called  the  First  and  Second  Newark  Mountains.  They 
commence  at  the  Passaic,  near  Paterson,  and  keeping  east  of 
that  river,  pursue  a  course  about  south-southwest  almost  to  its 
source,  observing  a  nearly  straight  line  until  they  approach  the 
Raritan,  where  they  curve,  first  gently  westward,  and  after- 
wards more  abruptly  northwestward.  The  more  eastern  of  these 
ridges  is  usually  single ;  but  the  westernmost,  esjjecially  near  its 
southern  termination,  where  it  takes  the  name  of  Stony  Hill,  is. in 
parts  of  its  course  double  or  even  triple.  West  of  the  Passaic 
and  east  of  Pompton  river,  Preakness  Ridge,  with  its  spurs, 
which  united  compose  a  continuous  belt  of  trap,  having  almost 
the  form  of  a  horseshoe,  encircles  the  Preakness  Valley. 

Somewhat  similar  in  shape  is  the  next  principal  outburst  of  trap 
rock  called  the  Hook  Mountain  (Towakow  on  the  map),  which 
has  the  form  of  a  nearly  perfect  semicircle,  embracing  in  its 
concave  the  bend  of  the  Passaic  river,  called  the  Horse  Neck. 

Still  further  to  the  southwest  we  meet  several  partial  exposures 
of  the  trap,  in  the  ridges  west  of  the  Passaic,  near  Bottle  Hill, 
Green  Village,  and  New  Vernon,  and  in  the  more  continuous  belt 
called  Long  Hill. 

If  we  add  to  these  the  hill  extending  from  south  of  Basking 
Ridge  to  Pluckemin,  immediately  east  of  Mine  brook,  we  shall 
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ha^e  enumerated  all  the  conspicuous  elevations  of  the  trap  north 
of  the  Raritan  river. 

Between  the  Raritan  and  the  Delaware  we  have  first  the 
Rocky  Hill  range,  commencing,  properly  considered,  on  Law* 
rence's  brook,  east  of  the  Sand  Hills,  and  extending  across  the 
Millstone,  nonh  of  Kingston,  into  Rocky  Hill,  which  forms  the 
other  half  of  this  belt,  to  its  western  end. 

Almost  in  the  prolongation  of  the  Rocky  Hill  line  of  trap  occur 
the  hills  between  Pennington  and  Woodvilie,  and  upon  the  Dela- 
ware those  called  Smith's  Hill  and  Bellmont. 

Northwest  of  Rocky  Hill  lies  the  nearly  parallel  range  of  the 
Rock  or  Sourland  Mountain,  having  the  features  of  a  broad 
table  land,  rather  than  of  a  rugged  dike  of  trap,  its  superficial 
rocks  being  chiefly  altered  shales. 

Nearly  in  a  southwestern  direction  from  the  end  of  the  Sour- 
land  Mountain,  the  trap,  probably  of  the  same  belt,  shows  itself 
near  Rocktown,  ranging  hence  to  the  Delaware,  where  it  consti- 
tutes the  bold  ridge  known  as  Goat  Hill. 

Higher  up  the  Delaware,  above  the  mouth  of  the  Alexsockin, 
we  find  another  shorter  belt  of  trap,  showing  itself  near  the  river. 

The  last  principal  outbursts  of  the  rock  towards  the  northwest, 
are  the  Round  Valley  Mountain,  and  the  dike  or  dikes  which 
traverse  somewhat  obscurely  the  elevated  table  land  styled  the 
SuKimp,  and  which  are  traceable  from  near  Black's  Eddy  for 
several  miles  to  the  northeast.  Several  other  narrower  dikes 
exist,  some  of  which  will  be  mentioned  hereafter. 

Composition  and  Structure  of  the  Trap^  and  Us  Relation  to  the 

other  Rocks. 

The  ordinary  aspect  of  the  rock  varies  from  that  of  a  fine- 
grained, compact  biualti  to  a  coarsely  crystallized  greenstone 
trap.  It  contains,  in  different  localities,  besides  its  more  essential 
components,  hornblende^  felspar,  augiUy  and  titaniferous  oxide  of 
iron,  various  other  minerals  of  more  rare  occurrence,  such  as 
epidote,  prehnite,  zeolite,  stilbite,  analcime,  and  dcUhoHte. 

The  rock  to  which  we  have  here  given  the  generic  name  of 
trap,  consists  in  reality  of  several  varieties,  differing  somewhat  in 
compofition,  the  more  important  of  which  it  may  be  proper  to 
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describe.  Its  essential  constituent  is  felspar^  which  is  imited  in 
some  cases  with  hornblende.  It  then  belongs  to  the  clasi  of  rocks 
denominated  greenstones.  In  other  instances  the  felspar  is  asso- 
ciated with  augitCf  a  very  common  case  along  the  Delaware; 
and  this  mixture  is  a  true  dcierite  rock.  Again  we  find  it  con- 
stituted of  felspar,  augite,  and  the  titaniferous  oxide  of  iron,  a 
composition  which  entitles  it  to  the  name  of  basalL  This  basalt, 
however,  often  contains  hornblende,  as  we  may  behold  in  the 
rock  of  Goat  Hill.  A  fourth  variety,  of  more  rare  occurrence  in 
New  Jersey,  is  the  kind  called  toadstone^  an  amygdaloidal  trap 
composed  of  a  vesicular  cement  or  paste,  usually  of  fine-grained, 
rather  earthy  basalt,  embracing  small  spherical  or  ellipsoidal 
cavities,  occupied  by  extraneous  minerals.  A  trap  rock  of  this 
character  occurs  in  the  ridge  north  of  Scotch  Plains. 

The  crystalline  structure  of  these  trappean  rocks  is  no  less 
various  than  their  composition,  presenting  every  gradation*  from 
that  of  a  homogeneous  paste,  in  which  all  traces  of  a  distinct 
grain  disappears,  to  a  coarsely  granular  aspect,  in  which  we  may 
plainly  detect  the  several  constituent  minerals.  The  same  ridge 
or  broad  dike  frequently  shows  all  these  shades  of'CrystallizatioD, 
disclosing  usually  the  more  compact  varieties  near  the  out- 
skirts of  the  belt,  and  the  conspicuously  granular  kinds  near 
its  centre. 

The  structure  of  the  trap  is  usually  that  of  a  massive  or  amor- 
phous rock,  destitute  of  any  greater  regularity  in  its  divisional 
joints  than  such  as  occasion  a  prevalence  of  the  cubical  and 
trapezoidal  form  in  the  blocks  into  which  it  separates.  But  in 
some  instances  is  displays  an  approach  to  the  bedded  structure, 
as  if,  while  in  the  melted  state,  layer  had  flowed  over  layer  in  a 
nearly  parallel  arrangement.  This  may  be  seen  at  several 
localities  on  the  Delaware.  In  other  cases,  for  instance  at  the 
Little  Falls  of  the  Passaic,  we  find  it  assuming  the  true  basaltic 
character,  separating  into  regularly  formed  perpendicular  pris- 
matic columns. .  At  the  same  locality  the  lower  portion  of  the 
mass  of  trap  has  the  spheroidal  structure,  being  a  confused 
assemblage  of  concentric  nodules. 

Almost  every  relation  which  igneous  rocks  ever  present  to  the 
strata  intersected  by  them,  may  be  witnessed  in  these  trappean 
belts  of  the  red  sandstone  region.    But  the  usual  modes  of  posi- 
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tion  are,  first,  where  the  trap  reposes  unconformably  upon  the 
secondary  strata,  as  may  be  seen  in  a  number  of  interesting 
exposures;  and,  secondly,  where  it  intersects  or  traverses  the 
strata  in  nearly  vertical  dikes,  conceived,  from  the  known  volcanic 
nature  of  the  rock,  to  exist  in  every  trappean  ridge,  but  only 
occasionally  disclosed  to  observation. 

That  the  trap  is  of  posterior  origin  to  the  red  sandstone  forma- 
tion which  it  overlies  and  intersects,  is  obvious,  but  at  what  pre- 
cise epoch  we  are  to  suppose  it  to  have  been  etruded  to  the 
surface,  and  whether  all  its  numerous  outbursts  were  contempo- 
raneous or  occurred  at  successive  periods,  are  points  open  to 
discussion.  After  reviewing  all  the  phenomena  of  igneous  action 
in  the  region,  we  shall  touch  upon  these  interesting  questions. 

Throughout  the  whole  district  where  the  trap  abounds,  we 
notice  instances  of  its  superposition  to  the  stratified  shales  and 
sandstones  through  which  it  has  burst  its  way  to  the  surface. 
Interesting  proofs  of  this  occur  along  the  shore  of  the  Hudson,  al 
the  eastern  base  of  the  Palisadoes,  where  several  varieties  of  the 
sandstone  are  visible  near  the  water's  side,  dipping  at  a  gentle 
inclination  westward  and  into  the  ridge.  The  same  thing  is  well 
diiplayed  in  the  bed  of  the  Passaic  river  below  the  Falls  at 
Paterson;  the  trap  reposing  over  the  westerly  dipping  beds  of 
the  sandstone,  and  presenting  some  curious  evidences  of  its 
haTing  reached  this  position  while  fluid  and  in  a  state  of  intense 
ignition. 

Of  ike  Local  Features  of  the  Trap  and  Ike  AheratUms  induced  by 

it  en  the  Adjacent  Stratcu 

I  now  proceed  to  a  particular  account  of  some  of  the  more 
striking  features  of  these  injected  dikes,  and  of  the  modificationil 
they  have  produced  in  the  contiguous  stratified  rocks.  Many  of 
these  changes  in  the  texture,  contents,  aspect,  and  properties  of 
the  neighbouring  rocks,  attributable  to  the  intense  heat  originally 
imparted  by  the  intrusive  trap,  are  of  a  kind  familiarly  noticed  in 
the  vicinity  of  igneous  veins  and  dikes;  but  there  are  some  which 
I  shall  have  occasion  to  describe,  that  are  of  a  less  common  cha- 
racter, and  which  tend,  by  the  views  connected  with  them,  to 
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corroborate  some  fuDdamental  doctrines  recently  advanced  by 
geologists. 

The  first  Newark  mountain  is  an  elevated  range  of  trap,  dis- 
playing in  many  places  south  of  Paterson,  fine  mural  escarp- 
ments of  considerable  height,  especially  along  its  eastern  side. 
The  face  of  these  cliflTs  is  often  remarkably  smooth  and  regular* 
Near  Paterson,  the  trap  rock  is  seen  at  the  Falls  of  the  Passaic 
overlying  the  red  sandstone,  which  displays  near  their  contact  a 
modification  of  structure  not  unusual  in  such  cases. 

The  interesting  waterfall  at  this  spot,  seventy  feet  in  height,  is 
caused  by  the  dike  of  trap  which  crosses  the  river  in  the  form  of  a 
fine  natural  dam.  The  entire  mass  of  water  precipitating  itself  over 
the  brink  of  this  dam,  passes  first  into  a  lateral  cleft  or  chasm  in 
the  dike,  and  thence  descends  into  a  deep  pool  or  basin,  which  it 
has  excavated  for  itself  in  the  subjacent  softer  sandstone.  The 
trap  rock  of  the  cliflfs  around,  presents  a  strong  tendency  to  the 
columnar  structure.  Within  a  few  yards  above  the  level  of  the 
river,  beneath  the  Falls,  we  behold  the  junction  of  the  igneous  and 
the  sedimentary  rocks.  Between  the  true  trap  rock  above  and 
the  altered  sandstone  below,  there  occurs  a  mass,  of  five  or  six 
feet  thickness,  possessing  the  structure  of  a  toadstone  or  amygda- 
loid, enclosing  geodes  filled  with  prehnite,  analcime,  zeolite,  and 
several  other  minerals.  Immediately  beneath  this,  we  discover 
a  layer  of  the  sandstone,  a  few  inches  in  thickness,  bearing  all 
the  marks  of  partial  fusion,  being  filled  with  small  vesicular  cavi- 
ties, as  if  from  the  extrication  of  steam,  and  looking  like  an  over- 
baked  mass  of  brick  or  pottery. 

At  a  gorge  in  the  same  ridge,  near  Plainfield,  the  rock  departs 
somewhat  from  its  ordinary  aspect,  being  easily  splintered,  rather 
metallic  in  its  lustre,  and  containing  frequent  streaks  or  fine  lines 
of  the  red  oxide  of  copper.  Near  another  notch  in  the  mountain, 
a  little  north  of  Scotch  Plains,  a  credulous  miner  seeking  for  the 
precious  metals,  has  disclosed  an  interesting  mass  of  cellular  or 
amygdaloidal  trap,  of  a  peculiar  light  yellowish-green  colour.  In 
this  neighbourhood  minerals  of  the  zeolite  family  are  frequently 
found. 

While  mentioning  the  thin  seam  of  limestone  in  the  narrow 
valley  of  Greenbrook,  between  the  first  and  second  trap  moun- 
tains, a  few  miles  north  of  Scotch  Plains,  reference  has  been 
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already  made  to  the  changes  induced  by  the  trap  of  this  locality, 
both  upon  the  limestone  and  the  red  shale. 

The  next  belt  of  the  igneous  rock  towards  the  northeast  worthy 
of  especial  mention  in  this  place,  is  that  called  the  Second  New- 
ark Mountain.  Where  this  ridge  crosses  the  Passaic  river,  form- 
ing the  gorge  of  the  Little  Falls,  the  structure  and  relations  of 
the  rock  are  finely  developed.  A  little  below  the  Falls,  the  trap  is 
seen  in  direct  contact  with  the  red  sandstone,  overlying  it  in  a 
mass  from  twenty-five  to  thirty  feet  in  thickness,  and  presenting 
a  rather  unusual  appearance.  The  lower  portion,  about  fifteen 
leet  in  thickness,  resting  immediately  on  the  stratified  rock,  is 
an  assemblage  of  irregular  spheroidal  ba'Is  of  a  somewhat  con- 
centric structure,  traversed  in  all  directions  by  small  fissures  or 
joints;  externally  these  are  of  a  rather  rusty  hue  from  atmosphe- 
ric action  oxidizing  the  iron  in  the  rock,  but  when  broken  they 
show  a  dark,  iron-gray  colour,  with  a  somewhat  metalliferous 
aspect.  The  material  filling  the  interstitial  portions  between  the 
ballsy  is  a  dark-coloured,  close-grained,  very  earthy  basalt  It 
sometimes  includes  crystalline  quartz  of  various  colours ;  among 
others  the  amethystine  and  smoky  varieties. 

Above  this  confused  mass  of  nodular  concretions,  the  rock 
assumes  the  true  basaltic  structure,  exhibiting  regular  columnar 
prisms,  beautifully  symmetrical,  extending  up  to  the  superincum- 
bent soil. 

At  this  locality,  the  trap  rock  includes  crystals  of  prehnite, 
stih'te,  carbonate  of  lime,  and  other  minerals. 

Scfmertitte  Trap  Ridge  and  Bridgetvater  Capper  Mine. — The 
next  point  on  this  first  belt  of  trap  at  which  we  meet  with  any 
phenomena  of  a  specially  instructive  nature,  is  in  the  neighbour- 
hood of  Somerville,  where  the  ridge  has  curved  round  to  assume 
a  northwest  course.    In  the  various  excavations  of  the  old  Bridge- 
water  copper  mine,  we  have  an  opportunity  of  beholding  the 
action  of  the  trap  upon  the  rock  into  which  it  has  been  intruded. 
At  this  mine  we  have  ocular  evidence  that  the  igneous  rock 
issued  through  the  strata  through  fissures  of  contracted  width, 
when  compared  with  the  base  of  the  ridge  which  it  constitutes. 

A  level  extends  from  a  shaft  near  the  southern  base  of  the 
ndge  in  a  north  direction,  towards  the  centre  of  the  hill,  or 
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corroborate  tome  fundaroeiiUd  doctriiMi  reoendy  adrtnoed  bj 
geologisti. 

The  first  Newark  motmtaiD  it  an  elevated  range  of  trap^  d» 
playing  in  many  places  sooth  of  Pkterson,  fine  moral  escarp- 
ments of  considerable  height,  especially  along  its  eastern  mk. 
The  face  of  these  clifTs  is  often  remarkably  smooth  and  r^gdan 
Near  Peterson,  the  trap  rock  is  seen  at  the  Falls  of  the  Pwue 
overlying  the  red  sandstone,  which  displays  near  thmr  contact  t 
modification  of  stroctore  not  uousoal  in  soch  cases. 

The  interesting  waterfall  at  this  spot,  seventy  feet  in  height^  ii 
caused  by  the  dike  of  trap  which  crosses  the  river  in  the  form  oft 
fine  natural  dam.  The  entire  mass  of  water  precipitating  itself  ofsr 
the  brink  of  this  dam,  passes  first  into  a  lateral  cleft  or  chasm  ia 
the  dike,  and  thence  descends  into  a  deep  pool  or  basin,  which  it 
has  excavated  for  itself  in  the  subjacent  softer  sandstone.    Ths 
trap  rock  of  the  clifli  around,  presents  a  strong  tendency  to  tte 
columnar  structure.    Within  a  few  yards  above  the  level  of  tte 
river,  beneath  the  Falls,  we  behold  the  junction  of  the  igneous  and 
the  sedimentary  rocks.    Between  the  true  trap  rock  above  and 
the  altered  sandstone  below,  there  occurs  a  mass,  of  five  or  six 
feet  thickness,  possessing  the  structure  of  a  toadstone  or  amygda- 
loid, enclosing  geodes  filled  with  prehniie,  analcime,  zeolite,  and 
several  other  minerals.    Immediately  beneath  this,  we  discovw 
a  layer  of  the  sandstone,  a  few  inches  in  thickness,  bearing  all 
the  marks  of  partial  fusion,  being  filled  with  small  vesicular  cavi- 
ties, as  if  from  the  extrication  of  steam,  and  looking  like  an  over- 
baked  mass  of  brick  or  pottery. 

At  a  gorge  in  the  same  ridge,  near  Plainfield,  the  rock  departs 
somewhat  from  its  ordinary  aspect,  being  easily  splintered,  rather 
metallic  in  its  lustre,  and  containing  frequent  streaks  or  fine  lines 
of  the  red  oxide  of  copper.  Near  another  notch  in  the  mountain, 
a  little  north  of  Scotch  Plains,  a  credulous  miner  seeking  for  the 
precious  metals,  has  disclosed  an  interesting  mass  of  cellular  or 
amygdaloidal  trap,  of  a  peculiar  light  yellowish-green  colour.  In 
this  neighbourhood  minerals  of  the  zeolite  family  are  frequently 
found. 

While  mentioning  the  thin  seam  of  limestone  in  the  narrow 
valley  of  Greenbrook,  between  the  first  and  second  trap  moun- 
tains, a  few  miles  north  of  Scotch  Plains,  reference  has  been 
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Iready  made  to  the  changes  induced  by  the  trap  of  this  locality, 
oth  upon  the  limestone  and  the  red  shale. 

The  next  belt  of  the  igneous  rock  towards  the  northeast  worthy 
f  especial  mention  in  this  place,  is  that  called  the  Second  New- 
irk  Mountain.  Where  this  ridge  crosses  the  Passaic  river,  form- 
Dg  the  gorge  of  the  Little  Falls,  the  structure  and  relations  of 
he  rock  are  finely  developed.  A  little  below  the  Falls,  the  trap  is 
een  in  direct  contact  with  the  red  sandstone,  overlying  it  in  a 
nass  from  twenty-five  to  thirty  feet  in  thickness,  and  presenting 
I  rather  unusual  appearance.  The  lower  portion,  about  fifteen 
eet  in  thickness,  resting  immediately  on  the  stratified  rock,  is 
m  assemblage  of  irregular  spheroidal  ba'ls  of  a  somewhat  con- 
:eotric  structure,  traversed  in  all  directions  by  small  fissures  or 
oiots ;  externally  these  are  of  a  rather  rusty  hue  from  atmosphe- 
ic  action  oxidizing  the  iron  in  the  rock,  but  when  broken  they 
iiow  a  dark,  iron-gray  colour,  with  a  somewhat  metalliferous 
ispect.  The  material  filling  the  interstitial  portions  between  the 
Mdls,  is  a  dark-coloured,  close-grained,  very  earthy  basalt  It 
ometimes  includes  crystalline  quartz  of  various  colours ;  among 
>thers  the  amethystine  and  smoky  varieties. 

Above  this  confused  mass  of  nodular  concretions,  the  rock 
issumes  the  true  basaltic  structure,  exhibiting  regular  columnar 
irisms,  beautifully  symmetrical,  extending  up  to  the  superincum- 
bent soil. 

At  this  locality,  the  trap  rock  includes  crystals  of  prehnite, 
(tih'te,  carbonate  of  lime,  and  other  minerals. 

SamerviUe  TVap  Ridge  and  Bridgewater  Copper  Mine. — The 
lext  point  on  this  first  belt  of  trap  at  which  we  meet  with  any 
)heDomena  of  a  specially  instructive  nature,  is  in  the  neighbour- 
lood  of  Somerville,  where  the  ridge  has  curved  round  to  assume 
I  northwest  course.  In  the  various  excavations  of  the  old  Bridge- 
prater  copper  mine,  we  have  an  opportunity  of  beholding  the 
iction  of  the  trap  upon  the  rock  into  which  it  has  been  intruded. 

At  this  mine  we  have  ocular  evidence  that  the  igneous  rock 
ssued  through  the  strata  through  fissures  of  contracted  width, 
Tvben  compared  with  the  base  of  the  ridge  which  it  constitutes. 

A  level  extends  from  a  shaft  near  the  southern  base  of  the 
ridge  in  a  north  direction,  towards  the  centre  of  the  hill,  or 
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beyond  it,  reaching  upwards  of  seyen  hundred  feet  The  rock 
which  it  chiefly  traverses  is  the  red  shale,  not  much  afifected  in 
structure  by  the  trap  which  overlies  it  in  the  hill,  until  we  approach 
very  near  the  point  of  contact  of  the  two  materials.  The  refuse 
matter  at  the  mouth  of  tlie  gallery  of  the  mine  itself,  shows  that 
very  little  genuine  trap  was  intersected  in  cutting  this  tunnel 
across  the  strata. 

The  copper  ore,  which  was  the  object  sought,  was  found 
chiefly  adjacent  to  the  slightly  altered  shale,  or  immediately 
before  it  becomes  excessively  changed  in  structure,  near  its 
contact  with  the  trap.  This  interesting  circumstance  of  the  por- 
tion of  the  ore,  which  embraces  principally  the  carbonate,  red 
oxide,  and  silicate  of  copper,  is  by  no  means  confined  to  the 
locality  before  us,  but  seems  to  prevail  in  relation  to  all  the 
explorations  of  any  magnitude  hitherto  made  for  copper  within 
the  State.  The  theory  of  the  origin  of  these  ores,  suggested  by 
this  and  other  facts,  will  be  presented  under  another  head,  whmi 
the  copper  mines  have  been  specially  described.  The  ore,  as  in 
nearly  every  copper  locality  in  the  State,  is  connected  with  no 
true  gangue  or  vein  stuflf,  implying  a  genuine  metalliferous  lode 
or  vein,  but  is  difiused  as  if  by  sublimation  through  the  altered 
red  shale,  filling  or  lining  its  minutest  fissures,  and  presenting, 
therefore,  a  large  surface  of  bright  green  ore  to  the  eye,  while 
the  metalliferous  coating  is  in  reality  extremely  thin. 

Deeper  in  the  hill,  there  occurs  a  more  highly  altered  variety 
of  the  red  shale,  but  this  is  usually  destitute  of  metalliferous  matter. 
In  external  aspect  and  structure  it  resembles  somewhat  the  trap 
rock,  but  its  texture  and  composition  show  it  to  have  been  the 
stratified  shale  changed  by  heat.  Its  fracture  is  conchoidal,  very 
nearly  resembling  that  of  the  trap,  and  it  has  the  same  tendency 
to  form  numerous  spherical  balls. 

JSTew  BrunsmcL — The  next  locality  which  deserves  description, 
belongs  to  a  more  eastern  belt  of  trappean  injections.  This 
ridge  is  one  and  a  half  miles  west  of  New  Brunswick,  of  gentle 
elevation,  composed  principally  of  red  shale,  apparently  under- 
laid in  part  by  trap  rock.  The  shale  has  an  altered  colour,  and 
in  some  of  the  higher  parts  of  the  hill,  the  trap  obtrudes  itself  at 
the  surface  in  loose  fragments.    At  one  point  in  the  immediate 
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Ticinity  of  the  trap,  there  occurs  a  considerable  quantity  of  the 
mulphate  of  baryta^  scattered  in  detached  pieces  over  an  area  of 
perhaps  a  fourth  of  an  acre,  which  is  nearly  barren  of  vegetation. 
Precisely  the  same  circumstances  exist  in  a  locality  of  the  same 
xnioeral,  in  Bucks  county,  Pennsylvania ;  the  sulphate  of  baryta 
lying  adjacent  to  the  trap,  and  giving  rise  to  a  remarkably  sterile 
soil. 

Id  some  deep  borings  made  at  New  Brunswick  in  search  of 
^ater,  it  is  evident,  from  the  description  given  of  the  materials 
'which  were  encountered,  that  more  than  one  narrow  dike  or 
perhaps  bed  of  trap  rock  was  met  with,  whose  outcrop  on  the 
surface  has  not  been  detected.* 

Rocky  lEU  and  Us  Prolongation. — The  next  trap  belt,  interesting 
from  the  phenomena  connected  with  it,  is  that  of  Rocky  Hill* 
Commencing  at  its  eastern  termination  near  Lawrence's  brook, 
we  observe  the  shale  on  both  sides  to  assume,  as  we  approach 
the  dike,  a  bluish  colour,  and  an  extremely  compact  structure* 
On  the  southern  declivity  of  the  hill  it  is  of  a  purplish  or  cho« 
colate  tint,  and  excessively  hard  and  tough.  It  is  studded 
throughout  with  small  spherical  knots  or  crystalline  nodules, 
consisting  apparently  of  the  minerals  epidote  and  hornblende,  in 
a  state  of  incomplete  crystallization.  This  belt  of  altered  shale 
extends  from  a  point  about  half  a  mile  southeast  of  the  straight 
turnpike  to  the  Millstone  river,  which  it  crosses  at  the  foot  of 
Rocky  Hill,  near  Kingston.  The  changes  induced  in  the  whole 
litboid  character  and  structure  of  the  shale,  by  the  intruded 
igneous  rock,  are  very  finely  exhibited  along  the  canal,  at  both 
the  northern  and  southern  bases  of  the  Rocky  Hill  dike,  evincing 
a  curious  gradation  in  the  crystalline  action,  as  we  approach  the 
trap. 

Near  the  southern  base  of  the  ridge,  the  red  argillaceous  sand- 
stone displays  the  series  of  changes  already  noticed,  its  colour 
becoming  deepened,  and  dark  crystalline  knots  or  kernels  abound- 

*  I  maj  here  mention  m  adding  another  locality  to  the  numerooa  ones  already 
obaerredf  both  in  Europe  and  thia  ooantry,  ahowing  the  increaae  of  the  earth*a 
tamperalnre  aa  we  defcend,  that  in  one  of  theae  arteaian  wella,  the  water  derived 
from  a  depth  of  175  feet  being  52^  Fahr^  upon  reaching  a  depth  of  275  to  300  feet, 
ita  temperature  waa  54^^  Fahr.  Thia  kat  ia  exactly  the  permanent  temperature  of  a 
ihie  natural  apring,  which  iMniaa  from  the  aide  of  a  hill  about  a  mile  aoutheaat  of 
the  town. 
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ing  in  it;  we  then  come  to  the  true  trap,  which  at  the  river  is 
not  wide.  Immediately  upon  the  northern  aide  of  the  trap,  the 
sandstone  rock  re-appears  with  its  usual  dip  to  the  northwest,  but 
presenting  some  remarkable  modiGcations.  These  may  be  seen 
opposite  the  toll-house,  at  the  village  of  Rocky  Hill,  upon  the 
canal,  in  a  quarry  one  hundred  feet  to  the  north  of  the  trap  rock. 
The  inclination  of  the  strata  being  not  more  than  15^,  the  lower 
beds  in  the  quarry  cannot  be  fifty  feet  remote  from  the  subjacent 
trap.  They  are  filled  to  such  a  degree  with  various  crystalline 
matters,  and  show  therefore  so  much  inequality  of  coippoaitioD 
and  hardness,  as  to  be  unfit  for  building  stone.  As  we  descend 
in  this  quarry,  the  rock  departs  from  its  character  of  a  sandstone, 
though  at  a  certain  depth  the  change  of  texture  is  precisely  that 
which  is  desirable  in  a  material  ordinarily  too  easily  acted  on  by 
the  weather.  About  one  hundred  feet  from  the  trap,  the  rock  Ims 
the  condition  of  a  very  close-grained,  compact,  and  reddish,  or 
purplish  sandstone,  of  a  somewhat  argillaceous  teiture,  while  it 
is  full  of  dark  spheroidal  kernels  or  nodules,  of  a  radiated  stroe- 
ture,  of  the  dimensions  of  a  pea  or  less.  The  nature  of  tbe 
mineral  is  rather  obscure,  from  the  absence  of  all  definite  crys- 
talline character.  This  stratum  is  a  very  durable  rock,  and  is 
extracted  in  regular  masses,  furnishing  a  building  stone  which  is 
in  considerable  request.  In  the  middle  of  this  stratum,  there  is  a 
thin  bed,  four  feet  wide,  which  seems  originally  to  have  been  a 
sandstone  containing  much  felspar.  It  is  full  of  small  irregular 
cavities,  the  sides  of  which  are  studded  with  a  black  mineral, 
crystallized  in  regular  prisms.  This  is  schorl,  regularly  and  per- 
fectly developed.  Numerous  fissures  or  joints  in  the  rock  are 
occupied  with  the  same  black  mineral,  which  is  always  highly 
crystallized.  The  rock  of  this  bed  is  rejected  as  a  building  stone. 
Near  the  top  of  the  thick  stratum,  of  which  this  is  but  a  narrow 
layer,  the  rock  acquires  a  less  altered  aspect,  being  redder,  softer, 
and  having  less  of  the  jaspery  texture,  but  containing  kernels  of 
pure  epidote,  well  developed.  This  variety  extends  from  where 
it  first  shows  itself,  which  is  from  the  trap,  about  one  hundred 
and  fifty  feet  in  the  thickness  of  the  stratum,  to  a  distance  of  a 
fourth  of  a  mile,  where  it  is  well  exposed,  being  excavated  at 
another  quarry.  It  gradually  and  regularly  acquires  the  ordinary 
unaltered  features  of  the  red  sandstone ;  but  is  even  in  the  second 
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quarry  remarkable  for  the  distinctness  and  size  of  the  green 
spheroidal  masses  of  epidote.  The  degree  of  baking  which  it 
seems  to  have  received  even  at  this  distance  from  the  trap,  has 
given  it  a  closeness  of  texture  which  fits  it  finely  for  purposes 
requiring  a  durable  building  stone.  Near  the  same  quarry,  the 
rock  contains  a  narrow  band  of  nearly  pure  epidote,  about  an 
inch  and  a  half  thick.  Beyond  this  second  quarry,  towards 
Griggstown,  the  rock  soon  assumes  its  usual  soft  slaty  texture 
and  deep  red  colour. 

The  zone  of  altered  shale,  having  the  structure  above  described 
at  the  Millstone  river,  extends  particularly  along  the  northern 
flank  and  base  of  Rocky  Hill,  to  its  western  termination,  rising 
high  on  the  slope  of  the  ridge,  whose  southern  crest  alone  contains 
the  trap. 

North  of  Princeton  the  southern  belt  of  the  altered  rock  lies  in 
a  lower  ridge,  parallel  with  the  ridge  of  trap,  but  separated  a 
little  from  it,  the  intervening  depression  having  resulted  from  the 
eomparatively  easy  disintegration  of  the  highly  altered  rock 
lying  directly  in  contact  with  the  trap.  When  we  trace  this  belt 
of  discoloured  shale  westward,  we  find  it  disappearing  before  we 
quite  reach  the  termination  of  the  prominent  portion  of  Rocky 
Hill,  whose  actual  termination  is,  however,  much  beyond  the 
point  indicated  on  the  map.  It  forms,  in  fact,  a  continuous 
thot:^  irregular  chain  with  the  trap  hills  east  of  Herbertstown. 

Near  the  head  of  Jacob's  creek,  at  the  abrupt  termination  of 
one  of  these  trap  hills,  there  is  an  old  mine»  where  excavations  to 
some  extent  have  been  made  in  search  of  copper  ore,  the  rubbish 
discharged  from  the  diggings,  showing  some  traces  of  that  metal. 

The  same  series  of  nearly  continuous  dikes  extends  to  the 
Delaware,  forming  two  conspicuous  elevations  near  the  river 
called  Smith's  Hill  and  Belle  Mount.  In  this  western  portion  of 
the  belt  the  trap  has  produced  effects  on  the  shale  and  sandstone 
similar  to  those  seen  along  Rocky  Hill.  Upon  Moore's  creek 
the  strata  are  much  altered,  having  a  dark  bluish  or  purple 
eolour,  and  being  excessively  indurated.  Their  nearly  black 
hue,  when  wet,  has  led  to  the  notion  that  these  shales  are  the 
dark  carbonaceous  slates  of  a  coal  formation. 

In  the  hill  called  Belle  Mount  the  trap  rock  is  well  exposed, 
haying  been  excavated  in  making  the  feeder  of  the  Raritan  canal 
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It  possesses  less  of  the  basaltic  character  than  belongs  to  much 
of  the  trap  in  the  Newark  ranges.  It  is  of  a  gray  colour,  rather 
coarse  texture,  and  consists  of  a  large  proportion  of  felspar, 
united  with  augite,  and  is  therefore  a  true  dclerite  or  augitic  trap. 
Some  portions  contain  hornblende  instead  of  the  augite,  being  in 
these  cases  the  rock  called  greenstone  trap.  These  two  varieties 
are  distinctive  of  nearly  all  the  belts  of  this  rock  in  this  neigh- 
bourhood, including  the  important  one  of  Goat  Hill. 

Sourland  Mountain. — ^The  next  zone  of  trap  and  altered  rock 
which  claims  our  attention  is  that  of  the  Sourland  Mountain  and 
its  prolongation,  Goat  Hill.  This  lies  northwest  of  the  belt  just 
described.  Viewing  the  general  topographical  features  of  the 
Sourland  Mountain,  and  the  wide  plain  of  red  shale  and  sand- 
stone around  its  base,  from  any  part  of  the  Somerville  trap  ridge 
distant  several  miles,  we  are  led  to  some  interesting  reflections 
regarding  the  small  degree  of  violence  which  has  accompanied 
the  protrusion  of  the  trappean  rocks  of  this  region  generally. 
Standing  on  the  large  rubbish  banks  of  the  old  Bridgewater 
copper  mine,  where  we  are  elevated  scarcely  one  hundred  feet 
above  the  general  surface  of  the  wide  level  tract  of  red  sandstone 
spreading  to  the  south,  southwest,  and  west,  we  overlook  the 
country  for  a  great  distance,  and  behold  the  Sourland  Hill  rising 
like  a  broad  solitary  island  from  the  smooth  surface  of  the 
extended  plain.  The  very  features  of  the  scene  are  enough  to 
indicate  the  absence  of  any  great  convulsive  disturbance  of  the 
strata  during  the  outpouring  of  the  trap,  which  seems  to  have 
made  its  way  to  the  surface  through  a  series  of  long  and  narrow 
fissures,  produced  by  the  mere  gaping  asunder  of  the  rocks,  and 
not,  as  in  some  regions,  by  enormous  vertical  disruptions  and 
irregular  uplifting  movements,  imparting  invariably  a  broken  or 
undulating  contour  to  the  scene. 

In  the  Sourland  Mountain  the  trap  rock  is  confined  chiefly  to 
its  broad  rounded  summit,  forming  the  axis  of  the  hill;  while, 
from  this  position  to  beyond  its  base,  reposes,  on  each  side,  in 
undisturbed  and  regular  stratification,  a  thick  belt  of  the  indurated 
and  baked  shale.  On  the  northwestern  flank  of  the  mountain, 
towards  Flaggtown,  the  rock  in  some  places  shows  striking 
evidence  of  the  intensity  of  the  igneous  action,  for  it  has  all  the 
aspect  of  the  fused  slag  or  cinder  of  a  furnace.    Portions  of  it 
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are  excessively  hard  and  tough.  At  the  base,  near  the  northern 
tennioation  of  the  hill,  the  shale  still  manifests  a  great  degree  of 
induration;  it  is  of  a  blue  colour  and  compact  grain,  but  retains 
its  slaty  structure  sufficiently  to  fit  it  excellently  for  flagstones^ 
for  which  it  is  quarried.  The  condition  of  things  in  and  around 
the  Sourland  Mountain  is  well  seen  by  crossing  it  northward  from 
the  little  village  of  Hopewell,  near  its  southeastern  base.  Imme- 
diately north  of  Hopewell  we  pass  over  a  ridge  of  little  elevation, 
at  the  base  of  which  is  a  light  gray  arenaceous  sandstone,  easily 
disintegrated,  containing  both  the  micaceous  and  brown  oxides 
of  iron  in  considerable  abundance.  The  summit  and  northern 
declivity  of  this  low  ridge  consist  of  blue  shales  somewhat  indu- 
rated. Crossing  a  narrow  valley  to  the  southeastern  foot  of  the 
main  Sourland  Mountain,  we  find  its  entire  slope  composed  of 
the  shale  in  a  highly  altered  state,  being  blue,  compact,  and 
greatly  indurated.  It  is  excessively  tough,  difficult  to  fracture, 
and  produces  a  clear  ringing  sound  when  struck.  The  loose 
masses  often  exhibit  externally  a  peculiar  glazed  aspect,  analo- 
gous to  that  upon  the  surface  of  some  kinds  of  slag.  These 
altered  strata  extend  to  the  highest  parts  of  the  mountain. 
Crossing  a  slightly  depressed  belt,  the  trap  rock  next  displays 
itself,  and  continues  to  the  northwestern  declivity,  where  it  gives 
place  again  to  the  altered  rocks  composing  the  other  flank.  The 
whole  mountain  is  thus  formed  of  a  series  of  nearly  parallel 
elevations,  with  more  or  less  considerable  intervening  depres- 
sions, or  valleys,  which  are  by  no  means  regular,  the  single 
axis  of  trap  rock  occupying  a  nearly  central  position. 

In  the  southwest  prolongation  nearly  of  the  Sourland  Mountain 
we  find  the  same  or  rather  another  almost  continuous  and  parallel 
dike,  which  passes  a  little  south  of  Rocktown,  and  thence  to  the 
Delaware,  making  there  the  axis  of  Goat  Hill.  This  elevation 
ranges  about  half  a  mile  southeast  of  Lamberts  ville,  and  crosses  the 
Delaware  in  an  oblique  direction,  appearing  on  the  Pennsylvania 
side  below  New  Hope,  where  it  displays  some  interesting  pheno- 
mena. Along  the  northwestern  base  of  this  ridge,  on  both  sides 
of  the  river,  the  strata  dip  as  usual,  but  are  afiectcd  in  a  striking 
manner  in  their  structure  and  composition  for  at  least  a  fourth  of 
a  mile  from  the  trap.  In  the  quarry  northeast  of  Lambcrtsville, 
we  discover  the  commencement  of  the  change.    There  the  red 
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nndstone,  varying  but  little  from  its  ordinary  colour  and  beiiig 
only  rather  more  compact,  contaioi  a  multitude  of  the  large 
•pberoidal  nodules  of  pure  green  epUbH,  many  of  which  are  at 
least  an  inch  in  diameter.  They  seem  not  to  be  distributed  pro- 
miscuouily  through  the  rock,  but  lo  be  arrai^ged  somewhat  in 
kyers,  parallel  to  the  planes  of  the  strata,  thoi^  they  are  often 
several  inches  asunder.  Two  or  three  hundred  feet  nearer  to 
the  trap,  we  find  the  rock  darker  and  harder,  and  the  number  of 
nodules  greatly  augmented,  though  they  are  generally  of  much 
smaller  sise.  The  common  colour  of  the  rock  is  here  a  veiy 
dull  purplish  blue,  and  that  of  the  included  nodulee  a  dull  black 
or  a  deep  Uue.  They  are  of  all  sizes,  from  minute  specks  to  the 
dimensions  of  a  large  hazle-nut,  and  possess  every  shade  of 
distinctness  contrasted  with  the  material  enclosing  them.  They 
seem  to  consist  of  some  imperfectly  formed  mineral,  apparent^ 
tourmaline  in  a  semi-crystalline  state.  These  spherical  noduks 
or  specks,  are  oftentimes  surrounded  by  a  crust  or  coating,  of 
another  material,  usually  nearly  white;  and  I  have  remarked  that 
the  more  obviously  formed  this  crust  appears,  the  more  crystal- 
line or  fully  developed  is  the  interior  kernel,  which,  at  this  spot, 
seems  to  approximate  in  its  features  to  black  schorl  or  tourma- 
line. A  few  hundred  feet  nearer  to  the  trap,  or  almost  at  its 
base,  the  rock  presents  a  still  diflerent  aspect,  being  of  a  dark 
gray  hue,  and  somewhat  coarse-grained.  It  seems  to  have  been 
a  sandstone,  containing  little  or  no  clay,  as  it  has  nothing  at  all  of 
the  baked  jaspery  texture  of  that  previously  described,  which  has 
plainly  been  either  a  shale  or  a  very  argillaceous  sandstone.  This 
gray  rock  is  speckled  with  innumerable  small  crystals  of  very 
regularly  formed  tourmalines^  some  of  which  are  more  than  half 
an  inch  in  diameter.  Upon  the  opposite  side  of  the  river,  below 
New  Hope,  we  meet  with  very  nearly  the  same  order  of  things, 
except  that  the  rock  containing  the  completely  formed  tourma- 
lines is  absent. 

In  one  thin  layer  of  the  altered  red  argillaceous  rock  on  the 
Pennsylvania  side,  the  mass,  which  is  of  a  pink  hue,  contains, 
blended  with  the  crystallized  epidote,  some  minute  but  perfectly 
formed  crystals  of  a  mineral,  apparently  idocrase,  of  a  beautiful 
wine  colour. 

The  altered  belt  here  described,  ranges  northeastward  from 
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the  river  for  several  miles,  being  continoous,  in  fact,  with  that 
already  spoken  of,  which  forms  the  northwestern  flank  and  base 
of  the  Sourland  Mountain.  About  a  mile  southeast  of  Mount 
Airy,  the  blue  and  purple  shale  contains  an  abundance  of  epidote 
ID  oblate  spheroidal  concretions  of  very  regular  shape.  The 
average  breadth  of  the  belt  is  very  considerable,  amounting  at 
least  to  a  quarter  of  a  mile. 

West  of  Ringoes  the  shale  in  some  places  exhibits  a  considera* 
ble  degree  of  change  from  its  proximity  to  a  bold  dike  of  trap^ 
which  shows  itself  in  a  hill  above  the  mouth  of  the  Alexsockin 
creek.  In  crystalline  structure  this  trap  departs  even  more 
widely  from  the  fine-grained  basaltic  variety  seen  in  the  hills 
near  the  Passaic,  than  does  that  of  Goat  Hill  and  Belle  MouQt, 
fewer  down  the  Delaware.  It  is  coarsely  granular  and  crystal- 
line, consisting  chiefly  of  a  yellowish- white  felspar,  traversed  by 
bladed  or  elongated  tabular  crystals  of  green  hornblende  of  con- 
siderable size.  Much  of  this  rock  bears  indeed  a  closer  resem- 
blance to  some  varieties  of  sienite  than  to  ordinary  trap  rock, 
exhibiting  the  justness  of  that  generalization  which  makes  the 
trappean  family  of  rocks  to  include  those  sienites  which  are 
composed  of  the  two  minerals,  felspar  and  hornblende.  Between 
this  belt  of  trap  and  the  Alexsockin  creek  we  find  a  disturbance 
in  the  direction  of  the  dip,  being  the  only  irregularity  of  this  kind 
of  any  magnitude  in  the  whole  red  sandstone  region,  which  is 
referable  to  the  protrusive  action  of  the  igneous  rock.  On  the 
southeastern  side  of  the  dike  the  strata  of  shale  and  sandstone 
are  in  some  places  much  contorted  and  broken,  but  their  prevaif- 
iog  dip  is  towards  the  southeast,  or  directly  opposite  to  the  usual 
quarter.  This  contrary  order  of  the  dip  throughout  the  district 
along  the  Raritan  and  its  north  branch,  I  attribute  to  the  pecu- 
liar direction  taken  by  the  currents  which  precipitated  these 
sediments  in  this  portion  of  the  basin,  and  not  to  any  upheaving 
force. 

I  have  already  when  describing  the  several  zones  of  the  red 
shale  and  sandstone  formation  along  the  Delaware,  mentioned 
the  altered  aspect  of  the  strata  over  the  wide  tract  called  the 
^  Swamp,**  the  general  limits  of  which  were  at  the  same  time 
defined.  With  the  exception  of  some  occasional  exhibitions  of  the 
trap  rock,  particularly  in  the  vicinity  of  the  southeastern  margin 
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■urfiice,  if  the  highly  indurated  and  altered  ihale;  the  igBeoQi 
ouuter  itself  having  apparratly  in  bat  few  imtaDoee  reached  the 
day.  Along  the  Ddawaret  however,  about  two  milea  above  the 
nouth  of  the  Lockatongt  and  nearly  oppoiile  the  OMNrth  of  the 
Tohickont  near  Black's  Eddy,  the  trap  appears  oo  both  sides 
of  the  river  in  a  somewhat  massife  dika  On  neilher  side  of 
the  Delaware  does  the  trap  appear  at  the  sorfece  oo  the  top 
of  the  ridge  or  table  land;  and  would  never  hafe  been  egpoeii 
hut  for  the  denudation  which  excavated  tiie  deep  channel  ttira^gl 
the  rocks,  by  which  the  river  now  flows.  The  eristenoe  of  the 
trap  rock  under  these  circumstances,  lends  confirmalioD  to  the 
opinion  already  implied,  that  the  induration  of  the  stratit  in  naay 
of  the  broad  belts  described,  is  the  result  in  part  of  the  heal  pro* 
pagated  from  masses  of  igneous  rock  which  have  never  leadM 
the  surface. 

Regarding  this  conclusion  as  almost  demonstrable  fteoa  Itm 
phenomena,  does  not  anabgy  furnish  us  ground  for  the  ii 
ing  doctrine,  which  attributes  the  crystalline  structure  of 
and  other  stratified  rocks  of  the  primary  class,  to  the  niodU^iqg 
influence  of  subjacent  bodies  of  granitic,  and  other  igneoos  matter 
intensely  heated,  acting  upon  sandstones,  slates,  and  similar  sedi- 
mcDtary  strata  T 

Reviewing  the  several  facts  presented  in  the  previous  deserif^ 
tion  of  the  principal  belts  of  altered  shale  and  sandstone,  we  find 
many  of  them  of  a  kind  calculated  to  add  weight  to  this  hypo- 
thesis. 

In  the  great  thickness  of  the  zone  of  strata  throughout  which 
such  remarkable  changes  have  been  induced  in  the  texture,  and 
even  the  molecular  structure  of  the  rock,  by  the  heated  trap,  we 
have  evidence  of  the  magnitude  of  that  cause,  which  when  exerted 
in  far  greater  intensity  and  universality  upon  the  sedimentary 
deposits  of  the  earlier  periods  of  our  planet,  may  have  been  fully 
adequate  to  produce  that  more  entire  change  to  general  crystalli- 
zation, which  the  metamorphic  theory  assumes.  A  curious  and 
important  proof  that  the  modifications  in  the  strsta  described, 
have  resulted  wholly  from  the  high  temperature  of  the  molten 
trap,  is  to  be  found  in  the  circumstance  that  ail  the  indications 
of  alteration  or  an  approach  to  a  semifusion  of  the  mass,  augment 
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regularly  as  we  approach  the  dike.  The  crystalline  nuclei,  first 
extremely  niinute  and  faintly  marked,  become  progressively 
larger  and  better  defined,  assuming  when  within  a  certain, 
though  still  considerable  distance,  all  the  characters  of  a  fully 
developed  mineral,  possessing  in  some  instances  the  structure 
of  a  perfectly  regular  isolated  crystal.  As  this  gradHal  segrega- 
tion of  certain  specific  mineral  combinations  increases,  we  notice 
a  protgressive  obliteration  of  all  the  ordinary  features  of  the 
rock. 

Another  highly  interesting  point  is  the  intimate  connexion,  che- 
mically, in  every  instance,  between  the  composition  of  the  stra- 
tum acted  on,  and  the  species  of  mineral  secreted.  Thus  in  all 
the  principal  localities  of  the  epidoUf  we  find  the  red  shale  con- 
taining by  analysis  all  the  constituents  essential  to  that  mineral, 
even  the  lime.  Moreover,  the  red  sandstone,  so  usually  destitute  of 
lime,  is  singularly  enough  the  stratum  in  which  the  tourmaline,  a 
mineral  not  hoUing  any  lime,  abounds. 

Where  the  rock  has  been  a  calcareous  and  very  argillaceous 
red  shale,  the  mineral  produced  has  invariably  been  epidote^  the 
ingredients  of  which  are  silica,  alumina,  lime,  oxide  of  iron,  and 
a  little  manganese,  the  five  prevailing  constituents  of  the  red  shale. 
On  the  other  hand,  where  the  rock  has  been  originally  a  some- 
what more  arenaceous  compound,  such  as  usually  goes  by  the 
name -of  argillaceous  red  sandstone,  a  triple  mixture  of  alumina, 
silica,  and  peroxide  of  iron,  there  we  find,  in  place  of  epidote, 
a  profusion  of  black  tourmalines,  the  composition  of  which, 
as  analyzed  by  Kloproth,  is  40  alumina,  35  silica,  and  22  oxide 
of  iron. 

There  are  several  other  imperfectly  crystalline  minerals  some- 
times associated  with  the  above,  but  I  have  not  yet  found  time 
to  investigate  their  composition  and  probable  origin. 

A  careful  examination  of  the  altered  rocks  near  the  trap  would, 
I  doubt  not,  result  in  much  useful  information  of  a  strictly  prac- 
tical kind,  in  reference  especially  to  a  right  selection  of  stone  for 
purposes  of  architecture.  I  conceive  that  the  very  best  varieties 
of  building  rock  in  this  region  of  the  State,  will  be  found  in  the 
indurated  strata,  contiguous  to  the  ridges  of  trap,  where  the  baking 
process  has  obliterated  the  slaty  cleavage,  and  destroyed  that 
soft  friable  texture  which  usually  renders  so  large  a  portion  of 
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the  red  sandstooe  of  the  district  of  no  wwluid.    Am  tfak  ioc&m  of 
the  country  is  not  well  supplied  with  buHding  stone  capibie 
of  withstanding  the  weather,  the  hint  that  durable  varMH 
abound  near  the  trap  ridges,  may  prove  of  senrka    Frooi  nint 
has  been  said,  it  will  be  seen  that  the  most  probable  posUoo  for 
the  better  kinds,  is  neither  too  near  the  trap  nor  too  ramole  fioa 
it,  but  is  indicated  by  the  amount  of  bpUmg^  which  the  rock  ap- 
pears to  have  undergone.    This  should  not  be  loo  great,  lest  the 
rock  be  very  hard  and  difficult  to  cleave  bto  regular  hlods; 
nor  yet  too  little,  as  it  will  be  then  soft  enough  to  be  operated  oo  lif 
the  frost    When  a  rather  compact  and  eztramely  dmraUe  kind 
is  sought,  I  would  suggest  that  it  will  usually  occor  vrilhltt  one 
or  two  hundred  feet  of  the  trap,  and  may  be  known  by  a  Uoidi 
or  dull  purple  colour,  and  by  a  multitude  of  dim  round  spolsb  the 
commencement,  as  it  were,  of  the  crjrstalline  nodulea    (Hi  the 
other  hand,  when  a  rock  of  rather  softer  variety,  but  deaveabb 
into  larger  blocks,  is  desired,  then  I  would  propose  the  beda  lalher 
more  remote  from  the  trap,  where  the  stone  retains  a  pnCtf 
bright  red  colour,  and  contains  large,  fully  formed  imdnlss  of 
green  epidote. 

It  is  not  asserted  that  these  altered  strata  Will  always  appear 
bordering  the  ridges  of  trap;  but  I  find  them  in  frequency  far 
greater  than  might  be  expected,  and  their  importance  therefore, 
is  considerable.  By  following  the  base  of  a  range  of  trap^  though 
We  may  not  at  once  meet  with  any  rock  of  that  exact  degree  of 
induration  which  we  seek,  we  cannot  pursue  the  search  far  in 
the  longitudinal  direction  without  falling  upon  a  locality  where 
all  the  requisite  varieties  present  themselves.  Much  aid  will  be 
derived  from  inspecting  the  spots  and  nodules  upon  the  fragments 
scattered  over  the  surface  of  the  soil 


OF  THB  C0PP£R  ORES  OF  THE  RED  SANDSTONE  REGION. 

The  ores  of  copper,  especially  the  carbonate,  red  oxide,  and 
blue  sulphuret,  exist  in  many  places  in  the  red  sandstone  region, 
though  hitherto  they  have  never  been  procured  in  abundance. 
Their  position  in  every  case  would  appear  to  be  contiguous  to 
dikes  of  trap ;  the  present  seems  therefore  the  appropriate  place 
in  which  to  describe  them. 
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The  particular  manner  in  which  these  ores  occur,  gives  to  the 
inqniry  concerning  them,  some  degree  of  interest  both  as  respects 
ibe  question  of  their  origin,  and  the  probability  or  not  of  a  lucra- 
tive return  for  the  expense  of  mining  them.  Several  vigorous 
and  persevering  attempts  have  been  made  at  successive  times, 
to  open  mines  of  copper  in  this  region,  but  invariably  without 
success ;  and  it  becomes  an  important  point  to  trace,  if  practi- 
cable, the  cause  of  the  general  failure,  and  to  ascertain  in  fact, 
whether  it  is  not  mainly  referable  to  an  actual  deficiency  in  the 
amount  of  ore,  and  to  its  diflused  state  through  the  rock.  As 
it  is  desirable  that  the  information  collected  should  have  a  prac- 
tical and  salutary  bearing  upon  future  mining  enterprises  in  the 
district,  much  capital  having  been  already  absurdly  wasted,  I  shall 
submit  such  details  as  have  been  collected,  believing  that  the 
conclusions  they  suggest,  if  not  positively  demonstrable,  are 
highly  probable. 

The  principal  points  where  mining  operations  have  been  under- 
taken at  different  times,  are  near  Belleville,  Griggstown,  Bruns- 
wick. Woodbridge,  Greenbrook,  Somervillc,  and  Flemington. 
For  details  concerning  the  early  history  of  the  mines  at  Bruns- 
wick, Belleville,  and  Somerville,  I  refer  the  reader  to  Gordon's 
Gazetteer  of  the  State;  at  the  same  time  expressing  my  belief, 
that  far  too  favourable  an  impression  is  conveyed  in  that  work 
of  the  metallic  riches  of  those  localities.  With  the  exception  of 
the  Flemington  Mine,  which  has  lately  been  worked  to  some  ex- 
tent, and  which  is  a  more  recent  enterprise,  these  several  works 
are  all  at  present  in  such  a  state  of  decay,  as  to  make  it  impossi- 
ble to  ascertain  by  direct  inspection^  the  mode  in  which  the  ore 
occurs.  My  information  upon  this  head,  has  been  derived  from 
examining  the  masses  of  ore  and  rubbish  near  the  mines,  and 
especially  from  the  testimony  of  persons  familiar  with  the  works 
while  they  were  in  operation.  Every  thing  that  I  have  witnessed 
or  collected  in  regard  to  it,  has  led  me  to  the  opinion,  that  the  ore 
does  not  exist,  in  any  instance,  in  the  shape  of  a  true  vein ;  in 
fact,  we  have  no  evidence  that  a  regular  copper  vein,  properly  so 
called,  has  hitherto  been  met  with  any  where  in  the  formations 
of  the  State. 

By  a  true  vein  is  meant  '<  the  mineral  contents  of  a  vertical 
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or  inclined  fissure  nearly  straight,  and  of  indefinite  length  and 
depth."    Such  veins  have  usually  a  well-defined  line  or  plane  of 
separation  between  their  contents  and  the  rock  on  each  side, 
which  is  named  the  watt  of  the  vein.    Now  the  chief  peculiarity 
in  the  copper  ores  of  the  region  before  us  is,  that  they  occur,  not 
in  regular  sheets  of  mixed  metalliferous  and  mineral  matter  tra- 
versing the  rock,  but  in  irregularly  ramifying  and  intersecting 
strings  and  bunches,  in  which  the  masses  of  ore  are  not  mingled 
with  the  usual  foreign  materials  of  metallic  veins,  but  blended 
with  the  adjacent  red  sandstone  or  shale,  which  is  in  a  more  or 
less  altered  state.    The  nature  of  these  accumulations  of  metalli- 
ferous matter  will  be  best  understood,  however,  from  a  descrip- 
tion of  the  position  of  the  ore  at  two  or  three  of  the  principal 
mines. 

In  the  Schuyler  Mine,  near  Belleville,  in  Essex,  the  principal 
body  of  the  ore  is  stated  to  be  imbedded  in  a  stratum  of  sand- 
stone, twenty  or  thirty  feet  in  thickness,  and  to  dip  about  12^  from 
the  horizon,  rather  by  steps  than  regularly.  It  has  been  worked 
two  hundred  and  twelve  feet  below  the  surface,  and  one  hundred 
and  fifty  feet  horizontally  from  the  shaft.  The  chief  ores  are 
sulphuret  and  carbonate  of  copper,  and  they  occur  almost  inva- 
riably blended  with  portions  of  the  indurated  red  sandstone. 
Judging  from  the  latter  fact  and  the  gentle  dip  of  the  mass,  which 
appears  to  be  about  that  of  the  neighbouring  strata,  it  is  pretty 
obvious  that  it  has  but  little  claim  to  the  character  of  a  true  vein, 
though  it  is  not  asserted  that  the  quantity  of  ore  in  this  mine  may 
not  be  considerable.  It  would  seem  as  if  a  particular  band  of  the 
rock  had  been  injected  with  the  metalliferous  matter,  not  filling  a 
cleft  or  fissure,  but  dispersed  and  as  it  were  dissipated  by  subli- 
mation through  the  substance  of  the  sandstone.  There  is  no  trap 
exposed  on  the  surface  any  where  in  the  immediate  district  of  the 
Schuyler  Mine. 

At  the  Falls  of  the  Passaic,  near  Paterson,  traces  of  copper,  in 
the  form  chiefly  of  the^een  carbonatey  occur  near  the  foot  of  the 
high  cliff  of  trap  rock,  on  the  north  side  of  the  river,  immediately 
at  the  base  of  the  Falls.  A  fruitless  excavation  was  formerly 
made  at  this  spot,  in  quest  of  a  regular  vein.  Huge  perpendicu- 
lar rents  or  chasms  divide  the  trap,  of  unknown  depth,  and  in  a 
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direction  nearly  coincident  with  that  of  the  ridge.  It  is  into  one 
of  these  great  clefts  that  the  waters  of  the  Passaic  precipitate 
themselves  at  the  Falls. 

In  the  red  sandstone  between  East  and  West  Bloom  field,  green 
carhcnate  of  copper  is  occasionally  seefi,  but  always  in  the  form 
of  a  very  thin  film  or  crust,  filling  the  minute  seams  and  divi- 
sional joints  of  the  rock,  and  never  but  in  very  inconsiderable 
quantity. 

At  several  points  in  the  neighbourhood  of  New  Brunswick,  ores 
of  copper  have  been  found ;  and  prior  to  the  revolutionary  war, 
an  extensive  and  costly  attempt  was  made  to  establish  a  mine 
here,  but  without  success.  The  red  shale  is  in  many  places  coated 
by  the  blue  and  green  carbonates  of  the  metal,  in  the  form  nearly 
of  a  thin  pellicle.  In  a  few  instances  the  metal  occurs  in  the  pure 
state,  soft  and  malleable,  in  the  shape  of  a  thin  plate,  injected 
into  the  body  of  the  rock,  rarely  more  than  the  twentieth  of  an 
inch  in  thickness.  In  evtry  such  case,  the  contiguous  rock  is 
more  or  less  indurated,  as  if  by  heat ;  and  in  immediate  contact 
with  the  vein  of  metal,  its  ordinary  brownish-red  colour  is 
changed  to  a  light-gray  for  the  thickness  of  a  third  of  an  inch  or  so. 

The  Franklin  Copper  Mine,  near  Griggstown,  in  Somerset 
county,  is  situated  on  the  western  declivity  of  a  hill,  whose  sum- 
mit is  occupied  by  trap  rock,  but  up  the  side  of  which  the  shale 
rises  to  a  considerable  height.  It  is  in  this  shale,  which  is  consi- 
derably altered  by  the  trap,  that  the  copper  ore  has  been  found. 
The  mine  is  in  a  dilapidated  condition,  and  no  longer  accessible. 
Judging  from  the  character  of  the  materials  brought  out  from  the 
mine,  and  from  the  testimony  of  those  who  were  familiar  with  it 
when  open,  the  excavation  runs  for  some  distance  horizontally 
through  an  altered  shale  of  a  dark  purple  colour,  which  becomes 
afterwards  paler  and  more  siliceous.  The  ore  occurs  difiused 
through  this  altered  shale.  Occasionally  it  has  the  aspect  of  existing 
in  very  narrow  short  strings,  or  little  veins  of  injection,  being  in 
SQch  cases  mixed  with  carbonate  of  lime,  felspar,  hornblende,  and 
other  minerals,  constituting  what  approximates  to  a  true  metalli- 
ferous gangue.  The  best  ore  found  here  is  a  soft  blue  sulphured 
associated  always  with  carbonate  of  lime;  but  the  principal 
species  is  the  usual  carbonate  of  copper  and  the  red  oxide^  min- 
gled through  the  altered  shale,  which  abounds  in  little  geodes  or 
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crystalline  nodules  of  epidote  and  black  toarmaline,  sometimes 
beautifully  crystallized.  The  principal  shaft  is  said  to  have  been 
one  hundred  feet  deep;  and  the  mine  .was  drained  by  a  long  adit 
which  commences  near  the  base  of  the  hill,  not  far  from  the 
canal.  A  considerable  sum  has  been  expended  without  aoccesii 
in  opening  this  mine. 

Interpreting  all  the  appearances  connected  with  the  nature  and 
the  mode  of  distribution  of  the  ore,  it  would  seem  to  be  so  diffused 
throughout  the  altered  shale»  as  to  preclude  its  being  ever  profit* 
ably  wrought 

At  the  base  of  the  trap  ridge  north  of  Somervilley  ocemn  the 
Bridgcwater  Copper  Mine,  once  worked  to  some  extent,  but  with 
a  serious  waste  of  capital.  Several  facts  respecting  the  posKtion 
of  the  ore  in  the  midst  of  the  altered  shale,  at  some  little  distance 
from  the  dike  of  trap,  have  been  already  mentioned.  It  was  found 
here  principally  in  the  moderately  altered  rock,  n^ar  to  which  it 
is  excessively  baked  by  proximity  to  the  igneous  rock.  The  ore 
is  pronounced  to  have  been  very  rich,  consisting  of  a  considorabk 
proportion  of  massive  red  oxide  of  copper.  There  was  also 
found  some  native  copper.  The  chief  variety  of  ore,  however, 
was  the  usual  green  carbonate,  mingled  occasionally  with  green 
phosphaiCy  and  some  of  the  green  silicate  of  copper. 

This  mine  has  been  for  a  number  of  years  closed  up.  Judging 
from  the  character  of  the  rubbish  outside  of  the  mine,  which 
gives  a  tolerably  correct  conception  of  the  mode  in  which  the 
ore  occurs,  we  infer  that  it  is  here  accompanied  by  very  little 
true  gangue  or  vein  stuff,  being  sometimes  in  the  form  of  thin 
partial  injections,  but  much  more  frequently  existing  in  a  dis- 
seminated state  among  the  altered  shale  and  sandstone. 

The  Flemington  Copper  Mine,  the  only  one  recently  wrought 
to  any  extent,  being  open  to  inspection,  gives  an  opportunity  of 
ascertaining  accurately  the  usual  mode  of  position  of  the  ore. 
In  this  mine  the  appearances  are  almost  conclusive,  as  regards 
the  absence  of  a  true  vein,  and  corroborate  strongly  the  opinion 
already  advanced,  that  the  chief  portion  of  the  ore  has  pene- 
trated the  minute  crevices  of  the  impregnated  rock,  rather  by 
a  species  of  sublimation,  than  by  intrusion  or  injection  in  the 
fluid  state. 

There  seems  to  be  a  belt  of  metalliferous  rock  of  very  variable 
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breadth,  sometimes  twenty  or  thirty  feet  wide,  which  preserves  a 
Dearly  north  and  south  direction  for  several  hundred  feet.  What 
the  total  length  of  this  may  bo  no  one  pretends  to  know,  but  two 
miles  dtie  south  from  where  it  is  exposed  in  the  present  Flemington 
Mine,  there  are  strong  indications  of  a  belt  of  precisely  similar 
character.  In  the  Flemington  Mine,  the  ore,  which  is  a  mixture 
chiefly  of  gray  sulphate  and  carbonate  of  copper^  exists  intimately 
Mended  or  incorporated  with  the  semi-indurated  and  altered 
sandstone,  and  parts  of  the  mass  have  therefore  somewhat  the 
aspect  of  a  conglomerate  of  re-cemented  fragments,  the  me- 
talliferous part  acting  as  the  cement.  Though  usually  minutely 
disseminata,  it  occurs  occasionally  in  lumps  of  great  purity  and 
considerable  size.  The  line  of  rock  containing  the  ore  has  no 
definite  separation  from  the  unaltered  red  shale  outside  of  it,  and 
it  is  therefore  not  always  easy  to  judge  of  the  precise  space 
which  it  occupies.  The  ore  in  this  mine  is  of  good  quality,  and 
so  far  as  I  have  been  able  to  ascertain,  the  dimensions  of  the 
band  containing  it,  are  such  as  to  admit  of  the  existence  of  a 
large  mine  here,  should  the  proportion  of  metallic  matter  in  the 
rock  prove  profitable.  The  mine  seems  to  have  been  very  judi- 
doasly  worked ;  cuttings  being  made  across  the  ore  in  ^  series  of 
east  and  west  alleys  to  ascertain  its  extent  and  position.  But 
while  mining  is  of  all  arts  the  most  precarious,  it  is  especially  so 
where  the  metalliferous  deposit  does  not  occur  under  the  shape  of 
a  regular  or  true  vein  or  lode.  The  doubts  which  some  entertain 
regardmg  the  final  success  of  this  and  other  copper  mines  in  the 
State,  proceed  chiefly  from  the  views  entertained  regarding  the 
manner  in  which  the  copper  ore  is  difibsed. 

The  Nechanic  Mine  lies  apparently  on  the  metalliferous  belt  of 
rock  above  spoken  of.  The  ore  occurs  under  circumstances  very 
similar  to  those  at  the  Flemington  Mine.  It  is  not  at  present 
productive. 

From  the  excellent  quality  of  the  ore  of  this  belt,  it  is  to  be 
r^retted  that  a  regular  vein  of  some  extent  cannot  be  discovered, 
the  disseminated  condition  in  which  the  ore  exists,  rendering  all 
mining  operations  very  expensive,  and  limiting  the  supply  of  ore. 
These  mines  are  all  near  a  narrow  dike  of  trap  of  scarcely  per- 
ceptible elevation,  which  runs  southward  from  the  main  ridge  of 
trap  and  altered  rock,  northwest  of  Flemington,  and  extends  a 


considerable  distance  to  the  aouth.  The  adjaoenl  itnU  m  k 
most  places  considerably  altered,  and  in  aoiDe  qwU  GMIed  widi 
flakes  of  the  green  carbonate  of  copper. 

Recurring  to  what  we  have  aiUoced  respecting  the  coppr 
ores  of  the  State,  it  will  be  seen  that  they  do  not  loecnr  mkf 
circumstances  to  make  the  adventurous  miaer  sangoiae  io  po^ 
suing  to  a  costly  issue,  the  indicatioas  of  this  metal  which  so 
frequently  meet  us  throughout  the  red  sandstone  r^gioik  ^ .  Npm- 
rous  cases  exist  in  other  countries,  it  is  tme,  where  rieh  oiinfli 
have  been  wrought  in  masses  of  ore  that  were  not  gannip 
veins,  nevertheless,  when  the  deposites  are  like  those  conaBson  in 
the  copper  region  of  New  Jersey,  mining  becomes  pecoUaity 
precarious.  I  have  been  thus  explicit  upon  this  subject,  from  a 
persuasion,  that  one  main  advantage  to  be  anticipated  from  a 
rightly  conducted  geological  survey,  is  the  aid  whieh  itiaeapabb 
of  affording  to  enterprise,  by  stimulating  every  branoh  of  .wihob 
some  industry,  and  checking  rash  and  visionary  andertakiogii .  Jt 
should  furnish  a  faithful  statement  of  what  every  diatrict  fommmt 
and  when  necessary  of  what  it  does  nci  possess.  The  oaa^ia  .as 
needful  as  the  other,  if  our  motive  be  to  give  the  iadoslrj  ef?thB 
community  a  right  direction.  It  may  depress,  and  it  cannot 
strengthen  the  spirit  of  useful  enterprise,  to  permit  capital  to  be 
misapplied  to  purposes  that,  when  pursued,  lead  to  loss  and  dis- 
appointment. 

When  we  contemplate  the  singular  degree  of  uniformity  which 
attends  the  copper  ores  of  the  State,  their  strict  resemblance  in 
point  of  composition,  and  the  identity  of  the  geological  relations 
under  which  they  are  found,  we  are  strongly  impressed  with  the 
persuasion,  that  they  all  owe  their  production  to  one  epoch,  and 
to  one  generally-operating  cause.  Finding  them  in  alnK>st  every 
case  adjacent  to  igneous  dikes,  but  not  in  contact  with  them,  we 
are  led  at  once  to  the  inference  that  they  entered  the  crevices  of 
the  somewhat  crushed  shales  at  the  time  of  the  outpouring  of  the 
molten  trap,  and  that  hence,  like  it,  their  presence  at  the  surface  is 
the  consequence  of  an  intense  heat.  The  remarkable  manner  in 
which  the  carbonate  of  copper  is  diflused  among  the  minutest 
fissures  of  the  shale,  its  great  rdaiioe  abundance,  and  the  well 
known  property  of  its  ready  sublimation,  together  with  the  curious 
circumstance  that  both  it  and  the  other  ores  are  rarely  in  im- 
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mediate  contiguity  to  the  trap,  but  among  the  moderaiefy  altered 
ie$s  heated  rocks  at  a  little  distance,  all  go  to  indicate  that  a  con- 
siderable proportion  at  least  of  the  metalliferous  matter,  especially 
the  carbonate^  entered  the  strata  in  a  gaseous  or  volatile  condition, 
sod  not  that  of  igneous  fusion.  This  latter  was  more  probably 
the  state  in  which  the  metallic  copper,  such  as  occurs  near  New 
Brunswick,  and  perhaps  some  of  the  less  volatile  ores  of  the  mine 
at  Griggstown,  were  injected. 

In  reference  to  the  above  speculation,  it  should  be  recollected 
that  the  mass  of  the  trap  rock  itself  is  not  unfrequently  seen  to 
contain  both  metallic  copper,  and  its  ores. 

JBOOffOMIG  GBOLOOY  OF  THE  RED  SANDSTOH B  REOIOIT. 

Several  subjects  have  been  already  discussed,  which  from  their 
obviously  practical  importance,  are  entitled  to  a  place  in  the  eco- 
nomic geology  of  the  red  sandstone  region,  but  it  was  deemed 
more  expedient  to  introduce  them  in  immediate  connection  with 
the  descriptive  details  which  respectively  suggested  them. 

Thus,  in  the  general  description  given  of  the  several  members 
of  the  red  shale  and  sandstone  formation,  mention  was  made  in 
every  instance  of  the  degree  of  adaption  to  useful  purposes,  such 
as  those  of  architecture,  statuary,  paving,  &c.  of  each  particular 
belt  of  rock  examined.  A  similar  allusion  was  also  made  to  the 
uses  of  the  calcareous  conglomerate,  its  fitness  for  burning  into 
lime  and  for  cutting  as  an  ornamental  marble  being  both  alluded 
to.  Care  was  taken  to  point  out  the  precise  position  and  dimen- 
sions of  any  thin  beds  of  limestone  found  interstratified  with  the 
red  shale  or  sandstone,  and  suggestions  offered  concerning  the 
most  suitable  situations  in  which  to  seek  for  good  and  durable 
building  materials  among  the  altered  rocks  contiguous  to  the  belts 
of  trap.  In  like  manner,  in  treating  of  the  copper  ores  of  the 
formation,  whatever  was  of  a  practical  bearing  was  fully  con- 
sidered. 

I  proceed  to  mention  one  or  two  other  subjects  of  a  somewhat 
desultory  nature,  not  yet  adverted  to,  which  appear  to  come 
appropriately  under  this  head. 

Peat — In  the  meadows  and  low  boggy  grounds  about  Spring- 
field, and  also  near  Connecticut  Farms,  occur  large  quantities  of 


excellent  peai  w  Uaf.  It  it  ntbw  extensively  Aagt^nd  employ 
in  the  neighbourhood  ai  fuel  Aeooiding  to  the  fltetemettt  gnm 
a  cord  of  it  properly  prepared  it  ai  pfodnotiire  of  heat  aa  a  cord 
of  good  oak  wood.  The  mode  of  preparing  it  ii,  to  cot  it  irtD 
regohr  quadrangnlar  masies  about  two  feet  in  Iengtii»  widi  i 
bMe  four  or  6vo  inches  squarei  These  peoes  are  earsfidly  dried 
and  sold  by  the  cord  like  wood. 

Badk  ujoter  on  the  PanaiCf  eamted  hy  fis  trmf  dUm  at  Ike  ZMi 
FattM. — ^The  Passaic  and  Pompton  rivers^  for  many  railea  abssa 
the  Little  Falls,  are  sluggish  and  half  stagnant  atreaooa  bmJuied 
in  most  places  by  extensive  meadows  and  marshes»  whieh  ass 
subject  to  frequent  inundations,  deemed  prejudicial  lo  the  haahh 
of  the  neighbouring  country.  This  want  of  current  is  manilhsllj 
produced  by  the  bold  dike  of  trap  rock  which  intereepts  ths 
stream  at  the  Little  Falls,  forming  a  sort  of  natorai  dao^  thst 
backs  the  water  for  a  great  distance  along  the  levri  oooBliy 
above.  The  mere  removal  of  this  dam  of  rock  from  the  bad  of 
the  river,  to  a  depth  of  twenty  or  thirty  feet,  and  over  a  wiilh 
sufficient  to  prevent  inundation  in  times  of  high  water,  wonU^ha 
a  measure  extremely  beneficial  to  a  laige  district  bordenqg  on 
the  two  streams.  A  great  extent  of  level  meadow  land  aieag 
the  Passaic,  at  present  too  wet  to  be  productive,  would  be 
rendered  dry  and  arable,  and  might  become,  when  under  ths 
plough,  some  of  the  best  grain  land  of  the  State.  Such  a  step 
would,  moreover,  ameliorate  the  quality  of  the  water  in  the  welb 
of  the  district,  materially  benefit  the  roads,  and,  a  consideration 
far  above  all  others,  it  would  improve  the  health  of  the  inhabitants. 
The  expense  would  be  in  the  removal  of  the  obstruction,  and  in 
the  compensation  to  the  owners  of  the  water-power  which  would 
be  destroyed,  but  its  entire  amount  would  fall  far  short  of  the 
great  gain  to  the  community,  which  many  conceive  would  result 
from  the  undertaking. 

GBNERAL   VIEW  OF   THB  OIROUMSTAlfCES   UNDER  WHICH  THE  MIDDLE 

SBCOIIDART  ROCKS  WERE  DEPOSITED. 

In  the  general  description  of  the  middle  secondary  system  of 
strata  presented  in  the  beginning  of  this  chapter,  the  notion  was 
advanced,  that  these  materials  were  deposited  by  an  extensive 
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aocient  river,  having  its  source  in  the  southern  States,  and  its  e«- 
toary  in  the  region  of  the  Raritan  and  the  Hudson,  and  having  its 
course  for  the  most  part  southeast  of  the  chain  of  the  Blue  Ridge 
and  the  Highlands.  Several  important  facts  connected  with  this 
trough,  such  as  its  present  configuration^  the  uniform  dip  and 
direction  of  its  slightly  inclined  beds,  implying  a  steady  current, 
their  singular  constancy  of  character,  so  indicative  of  one  general 
source  for  the  whole,  and  the  obvious  identity  of  .their  materials 
with  the  soils  now  furnished  by  the  ancient  rocks  from  whence 
we  would  derive  these  deposites,  all  go  to  confirm  the  above 
supposition. 

When  the  details  of  the  geological  surveys  of  Pennsylvania, 
Maryland,  and  Virginia,  now  approaching  to  completion,  shall 
have  been  united  with  the  delineations  herein  given  of  this  inte- 
resting group  of  rocks,  the  long  and  narrow  tract  which  they 
occupy,  will  be  seen  to  possess  in  a  striking  degree  the  features 
of  a  noble  river,  taking  its  rise  in  the  primary  region  of  the 
southern  States,  and  meeting  the  ocean,  probably,  at  and  beyond 
the  outlets  of  the  Raritan  and  the  Hudson. 

The  traveller  passing  along  the  red  sandstone  belt  from  the 
Hudson  to  the  northern  confines  of  North  Carolina,  will,  if  his 
mind  be  directed  to  these  considerations,  become  early  impressed 
with  the  accordant  nature  of  the  evidence  which  accumulates  as 
he  advances.  In  commencing  his  journey,  he  will  see  the  whole 
formation,  occurring  in  part  still  beneath  in  part  above  the  present 
level  of  the  ocean.  Passing  the  Raritan,  where,  for  a  certain 
distance,  the  tide  washes  a  portion  of  it,  he  will  next  find  it  on 
the  Delaware,  elevated  above  the  ocean  level  throughout  its 
entire  width  from  Trenton  to  Durham.  Advancing  to  the 
Schuylkill  between  Norristown  and  Reading,  he  will  observe  its 
height  above  the  tide  to  have  augmented ;  and  crossing  thence  in 
succession  the  Susquehanna,  the  Potomac,  and  the  James  rivers, 
he  will  perceive  the  tract  still  gradually  and  uniformly  to  ascend, 
until  it  attains  a  level  of  several  hundred  feet  above  the  sea, 
marking  an  inclination  nearly  corresponding  to  that  which  belongs 
to  many  of  our  large  rivers  now  descending  from  the  Appala- 
chian chain  into  the  ocean. 

The  progressive  diminution  in  the  breadth  of  the  formation 
is  strictly  in  accordance  with  these  facts.    At  the  Delaware, 
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adjacent  to  the  presumed  ancient  estuary  or  mouth  of  this  sup- 
posed stream,  the  width  of  the  deposit  amounts  to  thirty  miles; 
at  the  Susquehanna  to  about  twelve;  at  the  Potomac  to  be- 
tween six  and  eight,  and  at  the  James  river  to  not  more  than 
four  miles. 

It  may  be  objected  to  the  argument  above  advanced  touchiag 
the  regular  and  gentle  ascent  of  the  formation  towards  the  south- 
west, that  the  existing  slopes  of  the  whole  district  southeast  of 
the  mountains  may  have  been  produced  during  the  elevation  of 
the  grccnsand  and  tertiary  strata,  at  ()eriods  subsequent  to  that 
which  witnessed  the  drainage  of  the  red  sandstone  valley. 

Did  the  scope  of  the  present  treatise  authorize  the  detailed 
discussion  of  this  curious  point,  we  think  that  a  comprebensive 
investigation  of  the  existing  levels  of  the  respective  tracts,  or,  in 
other  words,  the  relief  above  the  ocean  of  the  several  parallel 
belts  of  country  conceived  to  have  successively  emerged  from 
beneath  the  sea,  would  go  far  to  convince  us  that  the  channel 
which  received  the  red  shale  deposits,  possessed  to  a  considerable 
degree,  at  least  its  present  gentle  slope  towards  the  northeast, 
during  the  epoch  of  its  formation^  which  was  apparently  soon 
after  the  cessation  of  those  disturbances  which  finally  elevated 
the  coal. 

Let  it  be  observed  that  the  Kittatinny  Valley,  formed  of  rocks 
uplifted  at  the  close  of  the  older  secondary  or  Appalachian 
epoch,  has  the  same  regular  and  gradual  declension  in  level  from 
the  interior  of  Virginia  to  the  Hudson  which  we  find  in  the  red 
sandstone  belt  of  the  parallel  valley  southeast  of  it.  From  an 
elevation  in  the  vicinity  of  the  New  River,  approaching  one 
thousand  feet  above  the  level  of  the  sea,  it  slowly  descends 
northeastward,  tintil,  at  the  Hudson,  its  general  surface  rises  not 
more  than  one  hundred  feet  above  the  tide.  While  this  is  true  of 
the  plains  occupied  by  the  elder  and  middle  secondary  rocks^  no 
such  variation  in  the  level  of  the  more  recently  lifted  tertiary 
plain  along  the  sea-board  is  discernible.  From  the  Roanoke  to 
the  Delaware  the  tide  every  where  penetrates  this  latter,  and  its 
surface  in  that  distance  does  not  descend  probably  more  than 
one  hundred  feet.  It  seems,  therefore,  altogether  improbable 
that  the  whole  of  the  northeastward  descent  in  the  first  two 
valleys,  that  northwest  and  that  southeast  of  the  Blue  Ridge 


169 

chain,  should  have  been  acquired  at  the  time  of  the  elevation  of 
the  tertiary,  or  at  any  period  later  than  that  of  the  final  drainage 
of  the  middle  secondary  trough.  The  disturbunces  of  level  which 
took  place  at  the  close  of  the  newer  secondary  or  greensand  period 
are  still  further  in  favour  of  the  same  conclusion ;  for,  while  the 
strata  of  that  date  were  raised  to  a  moderate  height,  averaging 
aixty  or  eighty  feet  above  the  ocean  in  the  latitude  of  New 
Jersey,  they  underwent  no  permanent  elevation  above  the  tide 
io  the  region  further  to  the  southwest,  between  the  Chesapeake 
and  the  Roanoke. 

That  the  almost  universal  inclination  of  the  planes  of  depo- 
ritioo  in  the  red  shale  and  sandstone  formation  is  the  result  of 
the  oUiqoe  or  slanting  mode  in  which  the  sediment  has  been 
bid  down  by  a  rapid  and  steady  current,  and  is  not  due  to  any 
Dpbeaving  action,  admits,  I  conceive,  of  very  little  doubt.  If  it 
were  a  consequence  of  the  latter  cause,  the  vast  width  of  the 
region  in  New  Jersey  over  which  ttiis  northwest  dip  prevails 
would  imply  a  thickness  for  the  deposit  so  enormous  as  to  be 
beyond  all  precedent  among  stratified  formations.  But  we  have 
conclonve  evidence  of  the  comparative  shallowness  of  this  group 
of  beds,  in  the  fact,  that,  in  several  localities,  even  in  the  interior 
of  the  belt,  it  has  been  washed  off  in  patches  by  denudation,  so 
as  to  expose  the  subjacent  Appalachian  limestone,  which  appears 
in  tbeie  places  to  have  been  the  original  floor  of  the  basin.  The 
denudation  along  the  southeastern  border  of  the  tract  has,  in  like 
manner,  in  many  neighbourhoods,  cut  away  the  coarse  sandstone 
and  ccmglomerate  beds — the  first  deposited,  and  undermost,  by 
order  of  dip — making  the  now  undermost  layers  to  consist  of  the 
red  shales.  This  could  obviously  not  occur  if  the  materials  had 
been  precipitated  in  a  nearly  level  position,  as  in  that  case  they 
would  have  spread  themselves  along  the  bottom  of  the  trough  too 
far  to  the  northwest  to  be  removed  by  local  denudation  along  its 
Bootheastern  margin. 

The  very  general  dip  of  the  strata  towards  the  northwest  and 
north  seems  plainly  to  imply  the  side  from  which  the  sedimentary 
matter  chiefly  entered  this  valley.  That  the  lateral  influx  was 
principally  from  the  belt  of  country  immediately  bordering  the 
basin  upon  the  southeast  there  c  tn  be  little  doubt;  and  we  have 
only  to  observe  the  nature  of  the  rock  >  skirting  that  side  of  the 
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belt  in  a  broad  IracI,  ihc  whole  length  from  ihe  Susquehanna  to 
North  Carolina,  to  find  al  once  the  red  soil  of  which  these  strata 
consist.  Throughout  this  distance,  talcosc,  chloriiic,  and  hom- 
blendic  rocka  compose  nearly  Ihe  entire  zone  of  country  lying 
immediately  southeast  of  the  red  shale;  and  the  red  soil  which 
they  produce  is  so  identical  in  aspect  and  composition  with  lb6 
shales,  and  is  at  the  same  lime  so  copiausfi/  furnished  by  their 
dtsinlegralion,  as  to  point  plainly  to  these  primary  strata  aa  the 
source  of  most  of  the  matter  of  this  middle  secondary  trough. 
If  we  conceive  Ihe  northwestern  side  of  the  valley  next  the  base 
of  the  hills  to  have  been,  as  it  probably  wns,  the  deepest  portion, 
and  the  red  ferruginous  materials  to  have  entered  this  large  rivet 
from  the  neighbouring  talcose  rocks,  by  currents  setting  obliquely 
across  and  down  the  channel,  we  may  at  once  explain,  not  only 
the  origin  of  these  beds  but  iheir  inclined  position,  and  their  pre> 
dominant  norlhweslern  and  northern  dip. 

In  atlempting  ihus  to  account  for  the  prevailing  dip  of  the  red 
shale  and  sandstone  strata,  I  am  aware  of  the  local  exception  to 
be  found  in  the  southeastern  inclination  of  the  beds  belweeo 
Middlebrook  and  Pcpack,  and  its  seeming  incompatibility  with  iba 
above  views.  I  would  direct  the  reader's  alteniion,  however,  to 
thg  peculiar  position  of  the  Mine  Mountain,  jutting  out  into  the 
estuary  of  the  red  shale,  considerably  to  the  southeast  of  the 
general  line  of  coast  It  is  easy  to  conceive  that  its  influeace 
must  have  been  to  intercept  the  regular  northward  current,  and 
to  deflect  it  over  a  certain  area  into  a  species  of  eddy,  in  whicb 
the  sedimentary  matter  would  of  course  assume  an  aaufoal 
direction  in  its  gently  inclined  surfaces  of  deposition.  Proceedii^ 
east  from  the  Round  Valley  Mountain,  we  find  the  dip  at  the 
White  Horse  to  be  nearly  northeast,  then  eaat,  and  near  llw  month 
of  the  Lamington  river,  southeast,  and  beyond  Somerville,  nearly 
south,  afTording  an  almost  convincing  proof  that  such  an  eddy 
prevailed,  and  presenting  ample  evidence,  if  such  were  wantiogt 
that  the  inclined  posture  of  the  strata  is  not  the  result  of  an 
elevatory  action. 

Respecting  the  variegated  calcareous  conglomerates  which 
overlie  the  red  sandstone  formation,  but  little  difficulty  exists  in 
explaining  both  their  source  and  the  nature  of  the  circunastances 
which  accompanied  their  produelioD.  The  firagmentary  ntateriab 
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of  which  they  consist,  can  be  traced  in  every  instance  to  the  older 
rocks  of  the  neighbouring  hills  immediately  bordering  the  middle 
secondary  plain  upon  the  northwest;  and  we  can  discover  a 
relation  between  the  amount  of  the  several  kinds  of  pebbles,  and 
that  of  particular  sorts  of  easily  abraded  strata  along  the  flanks 
of  the  valley.  Thus,  in  every  case  where  calcareous  pebbles  and 
a  calcareous  cement  are  abundant  in  the  conglomerate,  the  older 
secondary  limestone  (Formation  IL)  may  be  seen  at  the  base  of 
the  adjacent  hills,  and  usually  at  an  elevation  that  indicates  it 
to  have  been  sufficiently  above  the  waves  to  undergo  extensive 
destruction  from  a  sudden  and  powerful  rush  of  waters. 

In  order  to  account  for  such  a  violent  denudation  along  the 
base  of  the  Highlands,  we  have  only  to  advert  to  the  state  of 
things  attendant  upon  the  outbursting  of  the  trap.  This  rock, 
intersecting  and  overlying  equally  all  portions  of  the  red  sand- 
stone, both  its  earliest  and  latest  formed  beds,  was  manifestly  of 
simultaneous  date  throughout  the  entire  region.  The  violent 
agitation  of  the  whole  belt  of  country,  and  the  vertical  rising  of 
the  bed  of  the  red  shale  valley  to  a  higher  level,  would  necessarily 
set  into  rapid  motion  the  entire  body  of  its  waters.  These,  rush- 
ing impetuously  along  the  shattered  strata  at  the  base  of  the  hills 
confining  the  current  on  the  northwest,  would  quickly  roll  their 
fragments  into  that  confused  mass  of  coarse  heterogeneous  pebbles 
which  we  see,  and  strew  them  in  the  detached  beds  of  conglo- 
merate which  they  now  form.  The  protrusion  of  tlie  trap,  the 
formation  and  deposition  of  the  conglomerate,  and  the  elevation 
and  final  drainage  of  the  whole  red  sandstone  basin,  have  hardly 
been  consecutive  phenomena,  so  nearly  simultaneous  appear  to 
have  been  these  events.  The  whole  time  occupied  by  these 
stupendous  changes  must  have  been  extremely  brief,  compared 
with  the  period  which  produced  the  main  mass  of  the  materials 
of  the  basin — the  red  shales  and  sandstones — which  occupy  so 
large  a  part  of  it 

Of  the  Middle  Secondary  Rochs  of  the  Green  Pond  and  Long 

Pond  Mountains. 

When  describing  the  older  secondary  rocks  of  the  long,  straight, 
and  narrow  valley  which  separates  the  two  principal  ranges  of 
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the  primary  strata  of  the  Highlands,  it  was  stated  that  those 
formations  where  they  appear  in  the  neighbourhood  of  Green 
Pond  and  Macapin  Pond,  were  overlaid  unconformably  by  a 
group  of  much  newer  date,  conceived  to  have  been  produced  in 
the  middle  secondary  period.  I  propose  to  offer  a  brief  account 
of  the  position,  structure,  and  probable  origin  of  these  insulated 
strata. 

Geographical  range. — Tracing  these  unconformable  rocks  from 
New  York  towards  the  southwest,  they  are  found  to  constitute  a 
nearly  continuous  mountain  chain,  extending  from  the  western 
side  of  Long  Pond,  past  Macapin  and  Green  Ponds,  to  a  point 
west  of  Succasunny.  From  the  State  line  to  the  Pequannock,  the 
belt  consists  of  a  single  ridge,  somewhat  broken  down  in  some 
places  by  denudation — this  is  known  as  the  Long  Pond  or  Rafien- 
berg  Mountain ;  but  from  the  Pequannock  southwest  for  several 
miles  the  belt  is  double,  the  shorter  range  forming  the  Copperas 
Mountain,  and  the  longer  parallel  one  the  Green  Pond  Mountain, 
ending  north  of  Succasunny. 

These  ridges  are  for  the  most  part  remarkably  straight,  while 
their  summits  are  nearly  level.  Throughout  considerable  db- 
tances  they  present  a  succession  of  bold  precipitous  escarpments, 
facing  invariably  the  east-southeast.  The  strata  dip  in  all  cases  to- 
wards the  west-northwest,  at  an  angle  which  is  somewhat  varia- 
ble, but  which  is  usually  about  30^. 

The  almost  perpendicular  outline  of  these  ridges  on  their  south- 
eastern side,  the  repetition  of  the  same  rocks  in  the  two  adjoining 
ranges,  and  their  dipping  towards  the  same  quarter,  are  facts 
which  strongly  indicate  the  existence  of  one  or  more  extensive 
longitudinal  dislocations  of  the  strata.  We  can  hardly  conceive 
how  a  mere  denudation  of  the  surface,  unaccompanied  by  a  disrupt- 
ing movement  along  certain  lines,  could  have  given  to  the  topo- 
graphy of  this  formation  its  present  peculiar  features. 

The  Green  Pond  Mountain  terminates  in  three  oval-shaped  out- 
lying hills  in  the  prolongation  of  the  main  ridge,  separated  from 
each  other  and  from  it  by  transverse  valleys  or  notches  ;  through 
one  of  which  the  Morris  canal  has  been  carried.  A  fourth  low  hill, 
not  precisely  in  the  same  line  with  the  others,  commences  a  little 
south  of  these  and  extends  longitudinally  towards  Flanders.  It 
would  appear  to  belong  to  a  different  formation  from  the  others, 
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being  manifestly  an  insulated  remnant  of  the  sandstone.  Forma- 
tion 1.9  of  the  Appalachian  series. 

Composition  and  Structure. — The  formation  we  are  describing 
embraces  two  principal  members,  which  preserve  their  respective 
characters  with  very  great  uniformity.  The  towest  of  these, 
which  reposes  sometimes  on  the  primary  rocks  at  the  foot  of 
the  adjoining  hills,  sometimes  on  the  lower  strata  of  the  older 
secondary  series,  originally  forming  the  bed  of  the  valley,  is  a 
conglomerate  easily  recognised.  This  rock  consists  of  a  rather 
fine-grained  compact  red  sandstone,  occasionally  argillaceous, 
imbedding  rounded,  water-worn  pebbles  of  various  dimensions, 
generally  composed  of  white  quartz.  When  these  pebbles  are 
large  and  diversified  in  their  colour  and  comppsition,  as  happens 
in  certain  beds,  and  when  the  paste  is  less  abundant  and  more 
argillaceous  than  usual,  the  whole  mass  possesses  a  considerable 
resemblance  to  the  less  calcareous  varieties  of  the  Potomac 
marble.  Bowlders  of  a  rock  having  these  features  lie  strewed  in 
great  numbers  in  many  parts  of  the  red  sandstone  region  east  of 
the  Highlands,  extending  as  far  as  the  Hudson,  and  traceable  to 
this  stratum  of  the  Green  Pond  Mountain. 

In  the  inferior  beds,  the  character  of  the  rock  is  somewhat  dif- 
ferent ;  being  in  many  places  almost  white,  and  consisting  chiefly 
of  a  white  sandstone,  thickly  studded  with  white  quartz  pebbles. 
These  layers  are  conspicuously  seen  in  the  outlying  low  hills, 
near  the  southern  termination  of  the  Green  Pond  Mountain ;  they 
are  abo  visible  at  many  other  points,  as,  for  example,  ten  miles 
north  of  Macapin  Pond.  Their  contiguity  to  a  tract  of  white  sand- 
stone of  the  older  series.  Formation  L,  suggests  this  rock  as  the 
probable  source  of  the  arenaceous  materials  of  these  beds.  We 
thus  find  in  this,  as  in  other  formations,  that  the  lowermost  layers 
are  derived  from  the  more  immediately  adjacent  rocks,  being 
deposited  during  the  first  influx  of  the  currents,  before  time  had 
elapsed  for  the  introduction  of  the  sediments  from  more  distant 
quarters.  Ascending  a  little,  the  beds  of  the  lower  part  of  the  con- 
glomerate become  progressively  more  tinged  with  the  red  matter, 
so  prevalent  throughout  the  higher  portions  of  the  formation. 

The  other  division  of  the  formation  overiies  the  former,  and 
is  a  compact  argillaceous  red  sandstone,  much  resembling  the 
firmer  varieties  of  the  red  shale  of  the  district  east  of  the 
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Highlands.  It  is  seen  well  developed  about  one  mite  north  of 
the  head  of  Green  Pond,  where  it  forms  the  point  of  the  Green 
Pond  M ountain,  near  the  notch  or  dislocation  which  traverses  it 
two  miles  south  of  the  Pequannock.  Both  in  this  vicinity  and 
in  other  parts  of  the  range,  this  stratum  is  divided  by  a  system 
of  oblique  cleavage  joints,  which  cross  the  general  plane  of  the 
dip  nearly  at  right  angles,  having  an  inclination  of  about  45°  to- 
wards the  southeast.  These  joints  impart  to  much  of  this  rock 
a  slaty  stracture,  calculated  readily  to  mislead  the  observer 
respecting  the  true  direction  in  which  these  strata  have  been  ele- 
vated. The  conglomerate  is  in  like  manner  jointed  by  planes  of 
cleavage,  but  at  far  wider  intervals;  being  divided  into  large 
massive  cuboidal  blocks*  These  joints  observe  the  sanne  direc- 
tion and  dip  as  those  in  the  overlying  fine-grained  red  sandstone 
and  shale. 

The  total  thickness  of  the  formation,  including  the  conglomerate 
and  the  red  sandstone,  probably  exceeds  six  hundred  feet;  but 
from  the  appearance  of  great  faults  or  dislocations  in  these  strata, 
the  determination  of  their  precise  depth  is  attended  with  much 
uncertainty. 

Of  the  probable  Origin  of  the  Formation. — From  the  wholly  in- 
sulated position  of  these  unconformable  strata,  encompassed  on 
all  sides  by  rocks  of  older  date,  and  from  the  nonappearance 
hitherto  of  any  organic  remains  of  a  distinctive  kind,  by  which  to 
infer  their  age  and  mode  of  origin,  we  are  prevented  from  arriving 
at  any  very  satisfactory  views  regarding  the  particular  circum- 
stances under  which  they  were  produced.  The  striking  analogy 
which  they  bear,  however,  to  the  strata  of  the  middle  secondary 
series  both  in  composition  and  appearance,  and  their  lying  in  the 
same  unconformable  manner  upon  the  previously  uplifted  rocks 
of  the  Appalachian  group,  induce  us  to  consider  them  as  deposits 
from  the  same  mass  of  waters.  This  suggestion  acquires  addi- 
tional weight,  when  we  reflect  that  the  long  and  narrow  valley 
embracing  this  belt  of  conglomerate  and  sandstone,  opens  imme- 
diately into  the  great  basin  of  the  middle  secondary  series.  From 
the  denuded  condition  of  the  southwestern  portion  of  the  Green 
Pond  range,  and  from  the  apparently  natural  outlet  which  German 
Valley  would  afford  for  the  waters  in  their  passage  across  this 
mountainous  district,  it  seems  not  improbable  that  these  rocks 
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once  filled  the  bed  of  this  valley  throughout  its  whole  length  a« 
far  as  Clinton.  At  the  final  elevation  of  the  red  shale  and  sand- 
stone rocks,  if,  as  we  suppose,  these  strata  were  also  uplifted,  the 
extensive  dislocations  to  which  they  have  obviously  been  sub- 
jected, will  account  for  the  removal  of  a  portion  of  the  beds,  ex- 
posed as  they  must  then  have  been  to  the  full  violence  of  the 
floods  thus  set  in  motion. 


PART    II. 


QEOLOOV  or   TBB   SOUTHERN    DIVISION   OF  THE    STATB- 


tntroduclory  Remarks. 

The  strata  of  ihe  southern  half  of  the  Stale  arrange  themselves 
in  two  distinct  groups,  and  belong  to  two  separate  periods.  The 
oldest  or  earliest  deposited  of  these  groups  is  proved,  by  the 
character  of  its  organic  remains,  to  have  originated  during  the 
latest  eras  of  the  aeconrfnry  period,  while  the  more  modern  belongs 
to  an  earlier  epoch  of  the  succeeding  tertiary  dates. 

Id  tracing  these  deposits  over  any  considerable  area,  we  disco- 
ver ihat  the  whole  series,  though  nearly  horizontal,  possesses  an 
appreciable  dip  towards  Ihe  southeast.  As  a  consequence  of  this 
slight  JDcIinatioDi  the  lower  strata  rise  successively  to  the  surface 
as  we  advance  towards  the  northwest ;  those  at  the  bottom  of 
the  series  forming  the  northwestern  boundary  of  the  region,  where 
tbey  repose  upon  the  more  steeply  dipping  beds  of  the  middle 
secondary  and  primary  formations,  between  Trenton  and  tbe 
Raritan  river. 

A  gently  undulating  line,  drawn  from  Shark  Inlet  on  the 
Atlantic  coast,  to  Salem,  separates  the  secondary  and  tertiary 
groups.  The  district  to  the  northwest  of  this  line  comprises  only 
tbe  former,  while  that  to  the  southeast  contains  the  latter.  The 
tertiary  region  is  extensively  overspread,  however,  by  a  deep 
covering  of  nearly  white  oceanic  sand,  destitute  of  organic 
remains.  We  are  thus  precluded,  not  only  from  ascertaiDing 
definitively  to  what  precise  date  we  ought  to  refer  this  super- 
ficial stratum,  but  the  extent  to  which  it  conceals  the  tertiary  and 
secondary  deposits.  The  Iracls  in  which  the  former  are  actually 
exposed  near  the  surface,  are  comparatively  inconsiderable^ 
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CHAPTER  I. 

OF  THE  UPPER  SEOOHDARr  SERIES,  EMBRACIITG  THE  GREEirSAlTD 

FORMATIOir. 

General  Description. — Adopting  as  hitherto  the  ascending  order, 
we  shall  describe  first  the  upper  secondary  formations  lying  to 
the  northwest  of  the  line  above  designated.  This  series  includes 
naturally  five  separate  sets  of  bed6,  the  characteristic  features 
and  composition  of  which,  <sommencing  with  the  lowest,  are  as 
follows : 

FirsL  A  group  of  sands  and  clays  of  several  colours  and 
of  somewhat  variable  constitution,  but  frequently  of  extreme 
whiteness  and  remarkable  purity*  Among  these  occur  beds  of 
pure  potters'  clay.  This  division  of  the  general  series  rests,  along 
its  northwest  margin,  from  the  Raritan  to  the  Assunpink,  in  an 
unconformable  manner  upon  the  middle  secondary  rocks,  and 
from  the  Shipetaukin  to  the  Delaware  upon  the  upturned  strata 
of  the  primary  belt.  It  contains  towards  its  upper  beds  much  of 
the  dark  blue  sandy  clay,  which  is  also  associated  with  the  over- 
lying greensand,  from  which  it  is  not  separated  by  any  well- 
defined  linrit. 

Second,  A  somewhat  mixed  group,  consisting  of  beds  almost 
wholly  composed  of  greensand  in  a  loose  and  .granular  condition, 
alternating  with  and  occasionally  replaced  by  layers  of  a  blue, 
sandy,  micaceous  clay.  This  is  the  '^  greensand  formation," 
properly  so  called.  The  greensand  having  become  extensively 
employed  in  agriculture  as  a  fertilizer  of  the  soil,  the  bed  in 
which  this  mineral  is  the  chief  ingredient  has  acquired  the  name 
of  marl.  The  various  features  assumed  by  these  strata  in  the 
difierent  parts  of  the  extensive  tract  which  they  occupy^  will  be 
specified  in  another  place. 

TTiird.  Immediately  overlying  the  greensand  formation  near 
its  southeastern  border,  we  find  several  limited  exposures  of  a 
yellowish  granular  limestone  of  rather  crystalline  structure, 
and  frequently  siliceous  composition.    This  jock  exists  in  rather 
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irregular  lliin  flaggy  bands,  usually  from  one  lo  three  inches 
thick.  Between  these  wc  often  find  thin  layers  of  loose  granular 
calcareous  sand,  identical,  or  nearly  so,  wiih  the  mailer  of  tbe 
rock,  but  destilute  of  cohesion. 

This  formation  contains  a  profusion  of  organic  remains,  many 
of  which  belong  in  like  manner  to  the  underlying  greensaoil, 
though  some  occur  in  it  alone.  Resting  usually  in  direct  conisci 
with  ibe  greensand  siraium,  it  conlains  oficn  a  moderate  pro- 
portion of  ihe  green  granular  mineral,  sprinkled  throughout  iu 
mass. 

f'maih.  A  yellow  very  ferruginous  coarao  sand,  conlainit^ 
sometimes  a  small  proportion  of  the  green  mineral.  This  stratum 
is  in  some  places  ihirly  feet  thick.  In  the  Nevesink  Hills  and  in 
one  or  two  other  localities,  it  occurs  as  a  soft  sandstone,  con- 
taining hollow  casts  of  several  characteristic  fossil  shells  of  the 
greensand  formation.  Throughout  much  of  the  central  portion  of 
the  greensand  region,  this  bed  is  in  the  condition  of  a  loose  sand, 
but  abounds  in  organic  remains  in  the  state  of  solid  casts,  showing 
the  interior  form  of  numerous  bivalve  and  univalve  shells.  The 
thin  limestone  next  under  it  being  very  partially  developed,  !bii 
yellow  sand  generally  rests  in  immediate  contact  with  the  greeo- 
aand  deposit,  Ihe  two  beds  sometimes  blending  almost  insensibly 
into  each  other. 

Fifih.  Resting  upon  tbe  former  and  constituting  tbe  highest  a»- 
cerlained  member  of  the  upper  secondary  series  in  the  State,  there 
occurs  a  coarse  brown  ferruginous  sandstone,  sometimes  paning 
into  a  conglomerate.  It  is  composed  of  translucent  quartKOM 
sand,  small  fragments  of  felspar,  and  pebbles  of  white  quaiu, 
cemented  together  by  a  dark  brown  paste  of  oxide  of  iron. 
The  green  mineral  in  detached  grains  is  likewise  a  common 
iRgi-edient.  The  position  of  this  rock  is  usually  upon  the  aummita 
of  the  insulated  outlying  hills,  which  rise  occasionally  above  the 
general  plain  of  the  "  marl  region." 

In  employing  for  these  upper  secondary  deposits  of  the  State, 
the  title  of  "  greensand  series,"  and  for  one  member  of  the  group 
that  of  iho  "  greensand  formation,"  I  wish  not  (o  convey  the 
impression  that  I  regard  these  strata  as  the  equivalents  in  Ihe 
strict  sense  of  the  word,  of  the  greensand  formation,  so  called, 
of  Europe.    The  remarkable  abundance  of  the  green  granular 
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mineral  in  some  of  these  beds,  and  its  existence  in  greater  or 
less  degree  in  all,  besides  the  obvious  identity  between  most  of 
the  fossil  genera  in  this  and  the  European  group,  suggest  the 
propriety  of  adopting  the  above  name,  as  characterizing  the 
peculiar  composition  of  the  deposit,  and  its  relationship  to  the 
rocks  of  a  well  known  system  in  other  countries.  But  much  yet 
remains  to  be  ascertained  respecting  the  organic  remains  of  the 
two  deposits  in  the  respective  continents,  before  we  can  determine 
more  than  approximately  the  true  amount  of  affinity  subsisting  be- 
tween them.  The  existence  of  but  one  or  two  species  common  to 
the  European  and  American  formations,  renders  it  indeed  a  ques- 
tion of  much  uncertainty,  to  what  part  of  the  cretaceous  period  as 
defined  in  Europe,  we  are  to  refer  the  origin  of  these  deposits  of 
New  Jersey,  nor  are  we  able  positively  to  decide,  merely  by  the 
relationship  of  the  genera,  whether  the  cretaceous  period  em- 
braces both  the  commencement  and  termination  of  the  American 
greensand  series. 


SECTION  I. 

Of  the  Potters'  Clay  Formation ;  Geology  of  Middlesex  and  part 

of  Mercer  counties, 

Oeqgraphical  Range. — The  southern  edge  of  the  middle  se- 
condary district  marks  the  northwestern  boundary  of  this  forma- 
tion, from  the  mouth  of  Lawrence's  brook  to  the  Shipetaukin 
creek,  between  which  and  the  Delaware,  the  gneiss  rocks  of  the 
Assonpink  form  its  limit.  Advancing  southwestward,  the  forma- 
tion occupies  a  narrow  belt  along  the  Delaware,  from  Borden- 
town  to  a  point  opposite  New  Castle,  the  southeast  bank  of  the 
river  being  its  northwest  boundary.  Its  inferior  beds  do  not 
appear  in  Pennsylvania,  having  been  washed  away  by  the  cur- 
rents which  excavated  this  part  of  the  valley  of  the  Delaware. 

In  Sonne  places  the  river  in  its  mcanderings  cuts  across  the  belt 
almost  to  the  southeastern  margin,  where  it  is  bordered  by  the 
lower  beds  of  the  greensand  deposit.  This  is  the  case  at  Borden- 
town,  where  the  greensand  approaches  the  Delaware  within  half 
a  mile.  Where  the  river  on  the  other  hand  recedes  towards  the 
northwest,  as  for  example  opposite  Tullytown,  the  lower  beds  of 
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the  series  are  preservecl ;  and  hence  wc  have  in  that  tooatity  ihc 
while  clays  and  sands  of  the  "  clay  banks." 

This  lowest  division  of  the  upper  secondary  series  passes  into 
ihe  greensand  formation  by  a  gradual  transition ;  we  cannot, 
iherefore,  delineate  very  precisely,  the  limit  which  separates  the 
areas  of  the  two  formations.  It  will  be  traced  with  as  much 
minuteness  as  practicable  when  we  give  the  ascertained  boundaries 
of  the  greensand  or  mart  tract,  being  the  northwestern  margin  of 
that  important  bell.  It  will  be  sufficieni  for  our  present  object  to 
stale  that  this  line,  bounding  these  inferior  clays  and  sands  oa  the 
southeast,  ranges  nearly  parallel  with  the  railroad  which  tjnites 
South  Amboy  with  Bordentown,  lying  southeast  of  it  at  an 
average  distance  of  about  three  miles.  Between  Bordentown- 
and  Salem  it  preserves  a  rather  greater  distance  from  the  Dela- 
ware. 

Besides  the  tract  thus  traced,  embracing  most  of  the  deposits 
of  pure  potters'  clay  in  the  State,  there  occurs  an  isolated  bed  of 
remarkably  pure  white  clay  and  sand,  which  obviously  belongs 
to  this  formation:  it  lies  between  Woodbridge  and  the  Raritao, 
having  escaped  the  destructive  diluvial  action  which  has  swept 
away  so  large  a  portion  of  these  lower  beds  of  the  formation  in 
other  places. 

Composition. — White  and  yellowish  sands,  and  white-bloe  and 
mottled-bfue,  and  pink  clays,  used  in  pottery,  occur  abundantly  in 
the  tower  and  middle  portions  of  this  formation.  Higher  in  the 
series  these  beds  become  less  predominant,  and  we  meet  with  i 
larger  proportion  as  we  ascend,  of  darker,  more  ferruginous  and 
carbonaceous  sands  and  clays.  A  very  common  material  among 
these  is  a  dark,  sandy,  micaceoas  day.  This  deposit  when  moist, 
is  usually  lead-coloured  or  a  dark>blu6,  or  sometimes  almost 
black.  In  this  state  it  is  somewhat  plastic,  becoming  as  it  dries, 
of  a  light  bluish-gray  colour.  It  is  rarely  free  from  a  consider- 
able proponion  of  ordinary  siliceous  sand  and  mica,  both  usually 
in  a  state  of  rfiinute  division.  The  dark  colour  seems  chiefly  to 
arise  from  a  small  quantity  of  carbonaceous  matter  in  a  diffused 
condition.  Relics  of  vegetation,  such  as  carbonized  wood  or 
lignite,  amber,  and  retinasphaltum,  often  occur  in  it,  but  par- 
ticularly  the  first  It  exhales  the  smell  of  marsh  mud,  though 
this  gives  place  occasionally  to  that  of  aulpkvr,  emitted  by 
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Ihc  decomposing  sulphuret  of  irorit  which  is  oftep  copiously 
present. 

To  the  reaction  of  the  alumina  and  sulphuret  of  iron,  assisted 
by  the  oxygen  of  the  atmosphere,  we  are  to  attribute  the  incrus- 
tation of  sulphate  of  iron  and  sulphate  of  alumina  sometimes  seen 
upon  its  surface,  imparting  to  the  mass  an  astringent  and  acid 
taste,  and  endowing  it  with  properties  very  noxious  to  vegetation. 
Some  layers,  containing  a  larger  quantity  than  usual  of  the  sul- 
phuret of  iron,  acquire  even  a  brown  colour  at  the  surface,  caused 
by  the  amount  of  the  hydrated  oxide  of  iron  produced  by  decom- 
pontion.  The  impervious  texture  of  this  material,  causes  the 
water  which  reaches  it  through  the  overlying  porous  sandy  beds, 
to  appear  along  its  upper  margin  in  the  ravines  and  other  de- 
pressions of  the  surface  wherever  its  outcrop  occurs.  Much  of 
this  water  passing  through  the  adjacent  beds  of  greensand,  which 
are  eften  charged  like  the  blue  clay  with  the  decomposing  sul- 
phuret of  iron,  becomes  impregnated  to  some  extent  with  the 
sulphate  of  iron,  producing  a  precipitation  under  favourable  cir- 
cumstances, of  the  hydrated  peroxide  of  iron,  in  the  form  of  beg 
iron  ore^  and  yellow  ochre. 

To  exhibit  more  definitely  the  composition  of  this  blue  earth,  I 
here  submit  a  chemical  analysis  of  a  specimen  procured  from  the 
base  of  the  Nevesink  hills,  on  the  Raritan  bay,  which  will  show 
the  average  composition  of  a  very  abundant  variety  of  the 
stratum. 

Analysis  of  the  Blue  Astringent  Micaceous  Clay. 


Silica,        .... 

- 

86-75 

Alumina,    -        -        -        - 

- 

39-25 

Protoxide  of  iron. 

- 

12-10 

Sulphuric  acid,  ... 

- 

1-96 

Carbonaceous  matter. 

- 

1-00 

Potash,      .... 

- 

0-30 

Magnesia,  -        -        -        - 

- 

0-26 

Muriate  of  soda, 

- 

a  trace. 

Oxide  of  manganese,  - 

- 

a  trace. 

Water  and  volatile  matter,  - 

* 

7-00 

97-60 
16 


182 

Thai  certain  porlinns  of  ihis  deposil  may  be  rendered  available 
for  enriching  the  soil,  I  firmly  believe.  The  statement  already 
made,  that  there  sometimes  exists  in  it  o  considevable  share  of 
the  greemand,  in  other  words,  of  the  fertilizing  material  of  the 
marl,  is  enough  to  encourage  those  who  possess  it  and  not  the 
genuine  marl,  to  give  it  their  altenlion.  Notwithstanding  Ihe  very 
frequent,  we  may  say  ihe  almost  invariable  occurrence,  of  the 
astringent  matters,  which  are  in  themselves  so  unequivocallj 
deleterious  to  vegetation,  certain  precautions  may  be  adopted, 
such  as  must  make  it  a  valuable  auxiliary  to  the  farmer  in  places 
where  the  genuine  marl  lies  loo  remote.  The  recommendations 
respecting  the  mode  of  using  ii,  will  be  found  in  tlie  chapter  on 
the  economic  geology  of  the  grecnsand  formation. 

This  material  alternates  bolh  wiih  the  lighter  coloured  clnys 
and  sands  already  spoken  of,  and  with  the  grecnsand,  which  Ji 
overlies  in  some  parts  of  Monmouth  county.  It  is  well  enposed 
for  ciiamination  in  the  cutlings  ufjon  the  Camden  and  Amboy 
railroad.  Containing  occasionally  a  small  proportion  of  the 
green  grains,  and  resembling  somewhat,  when  moist,  the  true 
greensand  or  marl,  it  is  frequently  applied  to  the  soil  through  a 
misconception  of  ils  true  nature,  to  the  serious  detriment  of  the 
crop» 

kooromicjil  avoLOor. 

White  Clay  of  Woodbridge. — About  one  mile  southweit  of 
Woodbridge,  near  the  level  of  a  small  stream  on  the  road  to  New 
Brunswick,  there  occurs  an  insulated  deposit  of  white  clay  and 
white  sand,  in  which  both  materials  are  of  remarkable  purity. 

This  local  bed  is  surrouDded  by  the  red  shale  rocks  of  the 
middle  secondary  series,  and  would  seem  to  be  a  remnant  of  the 
lowermost  layers  of  the  upper  secondary  group,  lying  in  a  de- 
pression of  the  surface  where  it  has  escaped  removal  during  tbe 
general  denudation  of  the  strata. 

Beneath  about  leu  feet  of  reddish  diluvial  matter,  derived  from 
the  adjoining  red  shale,  we  find  a  bed  of  pure  while  sand,  re* 
gularly  stratified,  and  dipping  gently  westward.  Its  thickness  is 
about  ten  feel.  This  sand  is  much  ealeemed  as  an  ingredient  for 
the  manufacture  of  fire  bricks.    Underneath  the  sand  lies  tbe 
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white  clay,  in  a  bed  about  eight  feet  thick ;  when  dry  it  is  very 
nearly  white,  some  portions  of  it,  however,  have  a  very  slight 
bluish  tinge.  It  is  much  used  in  the  manufacture  of  pottery  and 
fire  bricks.  The  purer  varieties  are  admirably  adapted  for 
making  the  glaze  for  paper-hangings,  being  employed  for  this 
purpose. 

About  three-fourths  of  a  mile  southwest  of  this  excavation, 
another  similar  deposit  is  exposed  in  some  recent  diggings.  The 
clay  at  the  latter  place  surpasses  even  that  of  the  former  in 
whiteness,  and  in  its  exquisite  smoothness  of  texture. 

In  the  descending  order,  the  beds  at  this  place  are,  first,  diluvial 
matter  ten  or  twelve  feet  thick,  then  a  layer  of  sand,  and  under 
this  again  the  clays  between  seven  and  eight  feet  thick.  These 
consist  of  an  upper  bed,  somewhat  sandy,  but  well  adapted  for 
making  fire  bricks,  two  feet  in  depth,  and  a  lower  layer,  also  two 
feet  thick,  remarkable  for  its  whiteness  and  fine  texture.  This 
latter  kind  is  particularly  esteemed  for  making  the  glaze  for  paper. 
Immediately  below  this  lies  another  bed  of  pure  clay,  having 
also  a  fine  texture.  It  is  white  with  reddish  or  pink  blotches ;  its 
thickness  is  from  three  to  four  feet  It  is  an  observation  of  the 
workmen,  that  when  the  clay  is  pure  .the  sand  associated  with  it 
is  so  likewise. 

fVhiU  Clay^  Albion  Mill — A  similar  deposit  of  white  clay  and 
sand,  occurring  like  the  last  near  the  bottom  of  the  series,  is  to 
be  seen  not  far  from  the  Albion  Mill,  about  five  miles  southeast  of 
Trenton. 

The  clay  at  this  spot,  though  moderately  white  and  free  from 
ferruginous  matter,  is  mingled  with  rather  too  large  a  proportion 
of  fine  white  sand,  to  suit  it  for  making  the  better  kinds  of  stone- 
ware. It  is  not  improbable,  however,  that  its  composition  is 
such  as  to  fit  it  for  the  manufacture  of  good  fire  bricks. 

Clay  Banks  of  the  Delaware. — About  half  way  between  Bor- 
dentown  and  Burlington,  beds  of  clay  of  somewhat  analogous 
composition  occur  along  the  southern  shore  of  the  Delaware,  in 
the  line  of  cliffs  called  the  ''  Clay  Banks.''  The  deposit  in  this 
place  presents  more  variety  than  is  visible  in  the  other  localities 
described. 

The  clay,  though  in  some  layers  nearly  white,  is  in  many  places 
slightly  tinged  or  spotted  with  pink  or  bluish  stains.    It  is  dug  to 
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some  extent  and  employed  for  making  pottery.  Besides  the 
whiter  varieties,  there  occur  others  of  a  dark  blue  colour,  having 
more  or  less  sand  and  ferruginous  matter  in  their  composition. 
Imbedded  between  the  layers  of  clay  are  seams  of  white  aixi 

yellow  sand. 

The  clay  beds  of  this  locality  would  appear  to  occupy  a  middle 
position  in  the  formation,  being  higher  than  those  southwest  of 
Woodbridge,  but  inferior  to  the  strata  of  potters*  clay  near 
South  Amboy,  to  be  next  described.  They  lie  very  nearly  in  a 
range  with  the  white  sandy  clay  seen  near  Albion  Mill,  with 
which  also  a  dark  blue  argillaceous  bed  is  associated. 

Potters'  Clay,  South  Amboy. — Somewhat  higher  in  the  order  of 
stratification,  we  find  beds  of  bluish  white  and  mottled  clay,  well 
suited  for  the  manufacture  of  a  much  esteemed  variety  of  stone- 
ware. 

This  highly  useful  material  occurs  in  a  bed  several  feet  thick, 
ranging  along  the  shore  of  the  Raritan  Bay  from  South  Amboy» 
for  a  space  of  about  two  and  a  half  miles,  to  the  marshes  called 
the  Cheesequakes.  The  stratum  is  nearly  horizontal.  Its  upper 
surface  is  washed  by  the  tides  upon  the  beach ;  a  mile  farther  to 
the  southeast,  it  rises  twenty-five  feet  above  the  shore,  and  a  few 
hundred  yards  beyond  this,  it  gently  sinks  again,  so  that  two 
miles  from  Amboy  it  is  overlaid  by  the  ordinary  dark-blue  as- 
tringent clay.  There  are  two  principal  banks  or  quarries  where 
this  clay  is  procured  on  a  rather  extensive  scale.  In  that  nearest 
to  South  Amboy,  which  goes  under  the  name  of  ChurchilPs  bank, 
the  mass  has  been  excavs^ted  to  the  depth  of  twenty-five  feet. 
The  lowest  bed,  which  is  that  principally  used,  is  a  grayish  blue 
clay,  which,  on  drying,  becomes  nearly  white.  Besides  a  large 
proportion  of  alumina,  it  contains  a  large  quantity  of  silica,  in  a 
minutely  subdivided  condition.  Scattered  through  it  occur  nume- 
rous dark  specks,  which  seem  to  be  sulphuret  of  iron  in  a  state  of 
decomposition.  After  the  surface  of  this  clay  has  been  exposed 
for  some  time  to  the  air,  these  specks  acquire  a  Kght  yellow 
colour,  which  most  probably  arises  from  the  oxidation  of  the  iron. 
It  is  a  curious  fact,  that  the  clay  in  which  these  dark  specks  are 
seen,  is  preferred  in  the  manufacture  of  the  stoneware,  for  which 
the  material  is  chiefly  used.  Resting  immediately  above  this 
layer,  there  is  a  variegated  or  mottled  variety,  often  most  beau- 
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tifully  stained  with  red,  green,  and  other  coloured  blotches. 
This*  which  is  called  peach  blossom  claj/j  is  mixed  with  the  former 
sort  to  make  a  particular  variety  of  the  pottery.  About  a  fourth 
of  a  mile  further  to  the  southeast  is  another  very  extensive  clay 
bank,  the  property  of  Mr.  C.  Morgan.  At  this  spot,  the  lowest 
layer  seen  above  the  beach,  is  a  variegated  gray  sand  of  un- 
known thickness,  its  surface  being  near  the  level  of  the  tide. 
Immediately  upon  it  rests  the  bed  of  clay,  which  varies  in  thick-' 
ness  from  nine  to  twenty-one  feet.  It  closely  resembles  Churchill's 
in  composition,  and  is  a  very  superior  clay  for  making  the  kind 
of  pottery  called  stoneware.  In  one  part  of  the  bed  the  clay 
contains  a  little  mica  in  very  minute  scales.  This  is  said  greatly 
to  injure  its  value  as  a  material  for  making  pottery.  Other 
portions  contain  the  dark  specks  supposed  to  be  useful.  Some 
bands  in  this  portion  of  the  stratum  are  reddish,  and  furnish  the 
peach  blossom  clay.  A  white  astringent  efflorescence,  probably 
a  sulphate  of  alumina  and  iron,  or  a  kind  of  alum,  is  found  upon 
a  certain  layer  near  the  upper  part  of  the  bed.  This  seems  to  be 
derived  from  the  decomposition  of  the  sulphuret  of  iron,  which 
appears  to  be  a  characteristic  component  of  the  whole  scries  of 
strata  of  which  this  clay  bed  is  a  member.  The  upper  surface  of 
the  clay,  though  slightly  undulating,  is  pretty  nearly  horizontal. 
Immediately  upon  it  there  occurs  \n  many  places  a  layer  of  sand 
of  a  few  inches  thickness,  which  contains  vegetable  relics,  such 
as  fragments  of  wood  completely  carbonized,  and  in  the  state  of 
lignite,  and  also  small  pieces  of  nearly  pure  charcoal.  Amber 
also  occurs  here,  called  rosin  by  the  workmen. 

Resting  on  the  top  of  this  layer  is  a  bed  of  variegated  sand, 
streaked  with  white,  gray,  red,  and  other  colours.  This  is  in  some 
places  ten  feet  thick,  and  over  it,  at  various  elevations,  is  a  layer, 
generally  about  two  feet  thick,  of  the  tough  dark-blue  astringent 
clay,  showing  a  yellowish  efflorescence  of  copperas  upon  its 
exposed  surface.  It  contains,  as  this  material  very  frequently 
does,  a  good  deal  of  mica  in  minute  scales,  and  a  considerable 
proportion  of  common  siliceous  sand.  This  upper  bed  increases 
in  thickness  as  we  advance  towards  the  meadows  of  the  Cheese- 
quakes,  and  southeast  of  Morgan's  excavations  none  of  the  under- 
lying clay  has  been  found.  In  all  probability  it  lies  a  little  below 
the  level  of  the  beach,  though  it  is  possible  that  it  may  either 
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thin   out  or  graduate   into  the  dark  cluy  that   elsewhere  fiei 
above  iL 

On  (he  top  of  the  uppermost  bed  of  sand  above  described,  bul 
Romcwiiat  nearer  South  Amboy  than  the  commeDcemeBl  of  the 
dark  astringent  clay,  there  is  a  yellow  and  much  coar>er  sand, 
cilcnding  up  to  ihc  soil.  In  this  place  its  total  thickness  above 
the  uhile  clay  is  Iwenly  feet.  The  materials  of  ihii  uppemori 
layer  are  sometimes  as  coarse  as  gravel;  and  it  scemx  to  belong 
to  the  superficial  diluvium,  as  ii  has  an  irregular  undulating  out- 
line which  strongly  contrast  with  ihc  nearly  straight  surfaces  of 
the  beds  beneath.  A  similar  exhibition  of  ihe  diluvial  sand  and 
gravel  reposing  upon  Ihe  other  sands  and  iho  dark  clay  here 
described,  may  be  wilnessed  at  various  places  upon  the  Camdon 
and  Amboy  railroad,  and  also  conspicuously  in  the  banks  at 
White  Hill,  where  the  line  separating  the  two  deposits  is  very 
distinct.  It  is  undulating,  as  if  the  original  surface  of  the  lower 
bed  had  been  scoo[^ied  by  the  currents  that  carried  along  the 
sand  and  gravel  now  forming  (he  upper  or  diluvial  stratum. 

Ahalysis.  ^^^ta 

Potters'  Clay,  Morgan's  Bank,  Soutfi  Amboy.  ^^^ 

DeKription. — Mottled  white  and  red  ihroughoat  the  mata,  bot 
more  particularly  on  the  surface;  highly  gritty  between  the 
teeth ;  by  calcinalion  at  a  full  red  heat  becomea  of  a  briek  red 
colour. 
Iq  100  parts  it  contains: 

Silica,  -  .  .  .  67-6 
Alumina,  ...  16-9 
Peroxide  of  iroo,       -        -  6-9 

Water,     ....  9-3 

Lo 1-7 

lOO-O 

SECTION  U. 

Greenland  Pormatitm — "  Marl." 

Geographical  Range. — The  second  division  of  the  uj^ier 
aeeondary  series,  which,  in  allusion  to  its  peculiar  compoaitioa. 
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I  have  entitled  the  greensand  fcrmatian^  is  by  far  the  most 
iDterestiag  portion  of  the  whole  deposit,  whether  we  consider  the 
curious  properties  of  its  chief  constituent,  the  interesting  relations 
of  its  numerous  fossils,  or  the  highly  valuable  use  as  a  fertilizing 
agent,  to  which  a  large  portion  of  the  stratum  is  applicable. 

Dipping  at  a  very  gentle  inclination  towards  the  southeast,  its 
lower  layers  rise  to  the  surface,  and  are  finally  lost  towards  the 
northwest,  along  the  irregular  denuded  margin  already  referred  to 
as  forming  the  southeastern  limit  of  the  underlymg  potters'  clays. 
Traced  in  detail,  this  northwestern  boundary  of  the  greensand 
formation  may  be  described  with  sufficient  accuracy  as  com- 
mencing at  the  southern  shore  of  the  Raritan  Bay,  a  little  to  the 
northwest  of  the  western  termination  of  the  Highlands  of  Neve- 
sinky  about  the  mouth  of  Compton's  creek.  Its  course  from  this 
pointy  where  the  underlying  strata  are  seen  to  rise  above  the  level 
of  the  water,  is  a  little  south  of  west,  past  the  small  village  of 
Mount  Pleasant,  to  Deep  run.  From  Deep  run,  the  visible  limit 
of  the  greensand  takes  a  nearly  south  direction  for  nearly  two 
miles,  and  then  a  westerly  one  to  the  Matchaponix  creek,  which 
it  crosses  about  two  miles  southeast  of  Spotswood.  It  next 
crosses  the  Manalapan,  two  miles  above  the  mills  marked  on  the 
map  as  Mount's,  previously  sweeping  in  a  somewhat  concave 
line  to  the  southeast  Between  the  Manalapan  and  the  Millstone 
streams,  it  presents  a  similar  curve  towards  the  southeast, 
appearing  on  the  latter  about  half  a  mile  above  the  spot  called 
the  Red  Tavern.  Thence,  bending  as  before,  first  to  the  south 
and  then  to  the  west,  it  crosses  Rocky  brook,  half  a  mile  below 
Millford.  From  this  point  its  course  is  first  south  to  Empty  run, 
then  southwest  to  Doctor's  creek,  a  little  above  Allentown,  and 
then  west-southwest  along  the  southern  side  of  the  same  stream 
to  Crosswick's  creek,  which  it  passes  about  half  a  mile  above  the 
little  village  called  Groveville.  From  Crosswick's  creek  to  Bur- 
lington creek  the  line  of  the  greensand  is  nearly  straight,  crossing 
Black's,  Craft's,  and  Burlington  creeks,  each  at  points  about  one 
mile  and  a  half  from  the  Delaware.  Passing  the  latter  stream,  it 
recedes  somewhat  from  the  river,  meeting  Rancocus  creek  about 
four  miles  above  its  mouth,  near  Franklin  Park  and  Pensaukin 
creek,  one  mile  west  of  Moorestown.  Its  course  next,  is  a  little 
more  westward,  to  Cooper's  creek,  down  which  the  stratum 


Mlends,  to  within  four  miles  of  Camden.  Sweeping  again 
slightly  to  the  souih,  the  tine  reaches  Timber  creek,  one  mile  and 
8  lialf  from  the  river.  Thence  its  direction  is  nearly  west- 
soulhwest  as  far  as  Raccoon  creek,  the  line  crossing  in  the 
interval  Woodbury  crock  near  Woodbory,  and  Mantua  creek 
near  Sandlown.  Passing  Raccoon  creek  about  one  mile  below 
Swedesboro,  it  deflecls  more  to  the  south,  and  pursues  a  nearly 
straight  course  to  iis  point  of  termination  near  Salem,  crossing 
Oldman's  creek  at  Sculltown,  and  Salem  creek  about  two  miles 
west  of  Sharptown. 

The  undulations  of  this  northwestern  boundary  of  the  green- 
sand  appear  to  arise  less  from  any  variations  in  the  amount  of 
the  southeast  dip,  which  is  nowhere  more  ihan  barely  perceptible, 
than  from  the  inequalities  in  ihe  denudation  of  the  stratum  along 
its  margin,  and  more  especially  from  the  irregular  overlapping  of 
the  diluvial  covering,  which,  particularly  in  Ihe  eastern  side  of 
Middlesex,  conceals  the  true  limit  of  the  formation  in  all  the 
higher  tracts  of  ground  between  the  streams,  and  gives  to  the 
visible  boundary  the  curving  outline  alluded  to.  The  denuding 
flood,  which  has  evidently  swept  along  the  valley  of  the  Dela- 
ware, seems,  in  curving  lo  the  south,  to  have  cut  away  a  large 
portion  of  the  grecnsand,  which  originally  extended  southwest 
of  Oldman's  creek,  giving  to  it  a  wedge-like  form  at  ita  termi- 
nation near  Salem.  The  true  strike  or  direction  of  the  Btratmn 
would  carry  its  northwest  margin  to  the  Delaware  somewhere 
opposite  Newcastle,  as  shown  by  the  position  of  this  side  of  the 
formation,  where  it  reappears  in  the  State  of  Delaware,  in  the 
vicinity  of  Bowersville.  The  oblique  course  of  the  denudalion 
across  the  belt  is  further  manifested  in  the  nearly  north  and  south 
direction  of  its  margin  on  the  western  side  of  the  river.  Id  con- 
sequence of  this,  the  southwest  point  of  the  formation  in  New 
Jersey  lies  opposite  the  general  southeast  margin  in  Delaware; 
and  the  northwest  termination  of  the  tract  in  the  latter  State,  is 
in  the  prolongation  of  the  general  northwest  edge  already  traced 
across  New  Jersey  as  far  as  Oldman's  creek. 

From  the  point  where  the  northwest  boundary  of  the  green- 
sand  commences,  the  formation  is  exposed  for  a  considerable 
height  along  the  base  of  the  Nevesink  Highlands,  the  whole 
distance  from  Compton's  creek  to  the  mouth  of  the  Nevesink 
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river.  South  of  this  point  it  appears  along  both  sides  of  Shrews- 
bary  river^  east  of  the  head  of  which  it  is  seen  skirting  the  sea 
coast.  From  about  two  miles  north  of  Long  Branch,  southward 
as  far  as  Shark  Inlet,  the  stratum  reaches  almost  to  the  ocean 
beach,  being  only  hidden  in  places  by  a  superficial  covering  of 
white  sand,  blown  for  a  short  distance  inland  from  the  shore. 
We  do  not  find  it  either  at  the  sea  side  or  for  three  miles  in  the 
ioterior  any  where  south  of  the  estuary  of  Shark  river.  But  a 
Kttle  west  of  the  Poor  House  the  edge  of  the  formation  crosses 
Shark  river,  and  takes  a  gently  undulating  course  towards  the 
southwest. 

In  consequence  of  the  wooded  character  of  the  country  along  the 
southeastern  side  of  the  greonsand,  and  the  irregular  and  obscure 
manner  in  which  the  white  sands  overlap  this  stratum,  the  south- 
east boundary  is  much  less  capable  of  being  distinctly  defined  than 
that  on  the  northwest.  Aiming  at  as  close  an  approximation  to 
accuracy  as  the  structure  and  condition  of  the  region  will  permit, 
I  have  traced  the  margin  of  the  formation  from  Shark  river  to 
where  it  crosses  the  Manasquan  river,  about  one  mile  east  of 
Squankum.  Its  general  course  thence  is  nearly  westward  until 
it  is  seen  on  Tom's  river,  which  it  crosses  about  a  mile  northeast 
of  Goshen.  Assuming  in  this  neighbourhood  a  nearly  southwest 
direction,  and  passing  near  the  above  village,  it  ranges  about  a 
mile  to  the  southeast  of  New  Egypt,  and  passes  Scrabbletown 
to  Rancocus  creek,  which  intersects  it  about  one  mile  east  of 
Pemberton.  Thence  it  passes  about  one  mile  and  a  half  south- 
east of  Vincentown,  and  a  mile  southeast  of  Medford,  reaching 
Timber  creek  near  Clementon.  It  lies  rather  more  than  a  mile 
to  the  southeast  of  Blackwoodtown.  On  Mantua  creek,  the 
limit  of  the  greensand  is  rather  further  to  the  southeast,  being 
visible  near  a  mill-dam  about  two  miles  in  a  direct  line  from 
Glassboro.  Upon  Raccoon  creek,  its  position  is  nearly  two  miles 
to  the  southeast  of  Mullica  Hill,  and  upon  Salem  creek  about  half 
a  mile  east  of  Woodstown.  Pursuing  the  same  general  south- 
west direction,  it  is  seen  on  Mannington  creek,  three-fourths  of 
a  mile  to  the  southeast  of  Mannington  Hill;  beyond  which  to 
Salem,  where  it  terminates,  it  follows  yety  nearly  the  margin  of 
the  meadows  of  Fenwick*s  creek. 

The  belt  embraced  between  the  two  lines  thus  delineated,  has 
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the  form  of  a  long  and  acutely  tapering  wedge,  the  base  of  which 
is  traced  by  the  coast  of  the  Atlantic  Ocean  and  Sandy  Hook 
bay — the  point  being  marked  by  the  limit  of  the  firm  land  north 
of  Salem.  A  slight  inclination  of  the  surface  of  this  formation 
may  be  shown  to  exist  uniformly  from  its  northeastern  towards 
its  southwestern  extremity.  Independently  of  proofs  derived 
from  the  known  elevation  of  the  country  at  various  points,  we 
have  evidence  of  the  correctness  of  this  statement  by  merely 
observing  the  position  which  the  belt  occupies  in  relation  to  the 
streams  in  the  different  portions  of  its  range.  In  Monmouth, 
where  it  is  widest,  it  includes  the  head  waters  of  nearly  all  the 
streams  which  empty  either  into  the  Atlantic  Ocean*  or  the 
Raritan  and  Delaware  rivers.  But,  crossing  Burlington,  Glou- 
cester, and  Salem  counties,  its  position  as  we  advance  south- 
westward  is  nearer  and  nearer  to  the  mouths  of  the  several 
creeks  entering  the  Delaware.  The  whole  of  the  strata  have 
been  manifestly  uplifted  to  a  greater  height  in  Monmouth  than 
elsewhere,  which  circumstance,  in  connexion  with  the  less  ex- 
tensive denudation  of  the  northwest  side  of  the  belt,  readily 
explains  the  breadth  of  the  formation  in  that  quarter. 

The  area  here  designated  as  including  the  whole  of  the  visible 
greensand  formation,  embraces  also  several  local,  insulated  tracts 
of  the  other  overlying  divisions  of  the  upper  secondary  series. 
These  are  obviously  but  the  remnants  of  strata  which  at  one  time 
spread  themselves  extensively  over  the  greensand.  The  general 
southeast  dip  of  all  these  deposits,  renders  their  existence  beneath 
the  superficial  sands  of  the  region  to  the  southeast  extremely 
probable.  To  the  almost  universal  destruction  of  the  yellow 
sand  and  brown  sandstone,  which  form  the  two  upper  strata  of 
the  series,  we  are  to  ascribe,  I  conceive,  the  deep  and  general 
covering  of  loose  yellowish  and  white  sands  which  conceal 
the  rest  of  the  formations  throughout  so  large  a  portion  of  the 

region  southeast  of  the  greensand  belt. 

Composition  of  the  Greensand  or  "  Marf*  Foi^mation. 

The  greensand  formation  comprises,  strictly  speaking,  several 
subordinate  beds,  all  belonging,  however,  to  two  principal  varie- 
ties,   In  the  first  of  these,  the  green  granular  mineral  is  the  pre- 
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dominant  and  characteristic  ingredient.  The  second  consists,  on 
the  other  hand,  of  a  dark-blue  clay,  mingled  viiih  more  or  less 
siliceous  sand.  This  latter  material  constitutes  the  usual  floor 
upon  which  the  true  greensand  deposit  rests ;  and  it  occurs,  in 
like  manner,  especially  in  the  northern  and  eastern  portions  of 
Monmouth  county,  both  above  the  uppermost  visible  greensand, 
and  included  between  its  beds  in  one  or  more  alternations. 
Appearances  would  seem  also  to  indicate  that  these  two  deposits 
replace  each  other  in  the  same  bed,  when  traced  for  considerable 
distances.  Indications  of  this  passage  from  the  one  material  to 
the  other  are  chiefly  discoverable  in  the  lower  portions  of  the 
formation,  or  along  its  northwestern  margin.  As  the  same  dark 
clay,  associated  with  the  greensand,  abounds  throughout  the 
upper  portion  of  the  next  inferior  division  of  the  series,  or  that 
which  we  have  styled  the  potters'  clay  formation,  it  is  impossible 
distinctly  to  define  the  lower  limit  of  the  true  greensand  forma- 
tion. I  shall,  for  convenience  sake,  however,  group  all  the  strata 
below  the  lowest  bed  of  greensand,  with  the  division  containing 
the  potters'  clay. 

The  external  characters,  and  usual  chemical  composition  of 
these  blue  astringent  clays  lying  adjacent  to  the  greensand,  have 
been  described  in  the  previous  section,  when  treating  of  the  lower 
part  of  the  series,  to  which  deposits  they  more  strictly  belong 
than  to  the  greensand.  T  shall  confine  myself,  therefore,  in  this 
section  to  a  description  of  that  part  of  the  present  formation 
which  mainly  characterizes  it,  namely,  the  greensand  deposit 
itself. 

Composition  of  the  Greensand. 

Description. — The  predominant  and  often  the  sole  ingredient 
in  this  bed,  is  a  peculiar  mineral  occurring  always  in  the  form  of 
small  dark  granules,  about  the  size  of  grains  of  gunpowder, 
their  form  is  roundish,  and  they  are  often  composed  of  two  or 
three  smaller  ones  united  together,  a  distinctive  feature,  by  which 
they  may  at  once  be  recognised  from  other  dark  kinds  of  sand. 
Though  they  contain  on  the  average  nearly  fifty  per  cent,  of  silica, 
they  are  not  gritty,  but  may  be  readily  bruised  between  the  teeth, 
or  upon  the  nail,  and  some  varieties,  when  moistened,  admit  of 
being  kneaded  into  a  half  plastic  mass,  like  impure  clay.    The 
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prevailing  colour  of  the  grains  is  a  deep  green^  though  sometimes 
the  tint  is  as  light  as  that  of  verditer.  It  is  often  of  a  dull  greenish 
blue,  and  not  unfrequently  of  a  dark  chocolate  colour. 

Along  the  eastern  side  of  the  marl  tract  in  Monmouthy  Bar* 
lington*  and  Gloucester,  the  stratum  comprises  very  generally  two 
varieties  of  the  greensand,  distinct  as  to  colour,  and  holding 
generally  the  same  relative  position  to  each  other.  The  upper* 
most  layer,  where  it  appears  (for  it  is  not  always  present),  is  of  a 
light  and  glowing  green,  having  very  nearly  the  hue  of  the  green 
paint  called  verditer;  while  the  lower  one  is  the  common  dark 
variety,  of  a  dull  bluish-green,  or  sometimes  of  a  dull  blue  coloar 
from  adhering  clay. 

In  some  instances,  particularly  where  the  material  constitutes 
the  soil,  the  granules  possess  a  brownish  colour,  the  consequence 
evidently  of  the  protoxide  of  iron  w^hich  they  contain,  having 
undergone  upon  the  surface  a  change  to  the  condition  of  the 
peroxide.  The  dull  colour  so  usual  to  the  surfaces  of  these 
grains,  when  contrasted  with  the  brighter  green  within  the  roass^ 
would  ap|)ear  manifestly  to  proceed  from  the  same  cause.  Some 
shade  of  green  may  be  pronounced  to  be  the  colour  essential  to 
this  mineral,  as  all  the  deviations  from  this  tint  are  attributable 
either  to  oxidation,  or  to  a  thin  coating  of  clay,  which  frequently 
encrusts  each  grain,  and  from  which  the  deposit  is  rarely  al- 
together free.  When  a  mass  of  the  greensand  or  "  marl"  is 
washed,  especially  with  water  to  which  a  small  quantity  of  an 
acid  has  been  added,  we  invariably  find  the  granules  assuming  a 
bright  green  surface.  This  colour  is  also  produced  in  all  cases 
when  we  mash  or  bruise  a  grain,  no  matter  what  may  be  its 
colour  externally.  By  crushing  the  grains  upon  a  sheet  of  white 
paper,  we  have  an  easy  and  unerring  test  in  the  colour  of  the 
streak,  by  which  to  recognise  this  material  from  all  other  varieties 
of  sand. 

Though  the  green  grartular  mineral  here  described,  constitutes 
the  essential  and  distinctive  ingredient  in  the  greensand  stratum, 
it  rarely  exists  unassociatcd  with  several  extraneous  substances, 
particularly  clay  and  white  siliceous  sand.  These  constitute 
sometimes  as  large  a  proportion  as  fifty  per  cent,  of  the  bed, 
causing  much  variety  in  its  external  aspect,  and  influencing  ma- 
terially its  properties  as  an  agricultural  agent.     The  sand  which 
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is  generally  white  or  semitransparent  quartz,  existing  usually  in 
relatively  small  amount,  tlie  clayey  matter  being  ordinarily  the 
most  abundant  This  latter  is  of  several  tints,  but  is  commonly 
of  a  light  gray  or  lead-colour.  It  is  also  occasionally  chocolate* 
coloured,  brown,  and  even  nearly  white.  Coating  frequently  the 
surfaces  of  the  green  grains,  it  conceals  their  true  colour,  im- 
parting its  own  hue  to  the  entire  mass.  As  it  is  somewhat  adhe- 
sive when  moist,  it  gives  to  the  stratum  where  it  is  abundant  the 
character  of  a  partially  plastic  clay.  Besides  the  white  sand  and 
this  clayey  material,  we  oflen  find  a  minute  quantity  of  finely 
divided  mica  mingled  with  the  greensand. 

Subjecting  the  marl  in  the  compound  condition  in  which  it 
occurs  in  the  stratum  to  analysis,  mechanically  performed,  I  have 
ascertained  the  relative  proportions  of  its  several  ingredients  for 
a  great  number  of  localities.  A  large  body  of  results  will  be 
presented  in  the  section  treating  of  the  economical  details  of  the 
greensand  formation.  But  in  the  mean  time,  with  a  view  to 
exhibit  the  prevailmg  composition  of  the  stratum,  the  seven  fol* 
lowing  analyses  are  presented. 

Analyses  or  the  '^Marl.*' 

A  specimen  from  ike  fit  of  William  Little^  near  Middletoum  PoinU 

Monmouth  county. 

The  material  at  this  locality  is  of  a  light  stone-gray,  inclined  to 
greenish.  Closely  examined,  the  green  granules  are  easily  dis- 
tinguishable. At  a  little  distance  it  has  the  aspect  of  a  light- 
coloured  clay.  The  greensand  procured  from  it  by  washing  is 
of  a  light  green  colour. 

When  separated  into  its  constituents,  100  partSi  afford : 

Greensand,  -         46*73 

Clay,  -        -         68-27 

Quartzose  sand,  -         none. 


^* 


100-ee 


A  specimen  from  Thorp's  piiSf  near  Squankum^  Monmouth  county^ 

\upper  part  of  the  bed.) 

This  marl  is  of  a  dark  leaden-gray  colour,  owing  to  the  pre- 
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sence  of  a  large  proportion  of  day.    The  greeosand  when 
freed  from  this  adhering  clay  by  washing,  ii  of  a  dark  gieeo. 
Besides  the  clay,  the  mass  contains  a  consideraUo  propoitkm  of 
qoartzose  sand. 
100  parts,  aflford : 

Greensand,  -         58-86 

Clay,  -        -  87-64 

Qoartzose  sand,  -         14-00 


100<N> 


A  specimenfrom  Ehmef^spUif  near  the  Bridge^  Hmenloiim,  Jfai- 

numtk  counijf. 

The  colour  of  this  marl  is  a  rather  light  gremi.  After  faaviog 
been  washed,  its  greensand  though  conristing  chiefly  of  brigiit 
green  granules,  contains,  also,  some  of  a  brown  fenagiooai 
colour.  Besides  a  rather  large  amount  of  clay,  this  maH  pos- 
sesses a  small  per  centage  of  quartzose  sand. 
100  parts,  afford : 

Greensand,  -         75*00 

Clay,  -        -         2010 

Quartzose  sand,  -  4*00 


100*00 


A  specimenfrom  John  Woolsion^s  piU  one-fourth  of  a  mile  tauih  af 
Birmingham^  near  Rancocus  creeky  Burlington  anaUy. 

This  marl  is  but  slightly  cohesive.    Its  colour  is  a  leaden-gray. 
Being  washed,  the  greensand  exhibits  a  clear  green  colour;  it 
occurs  in  small  granules,  with  a  little  quartzose  sand  admixed. 
100  parts,  afford : 

Greensand,  -         82-60 

Clay,  -        .  10-40 

Quartzose  sand,  -  7-00 

100-00 
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A  specimen  from  the  pits  of  Mr.  Hoffman^  one  mile  and  a  half  east 

of  Bamesboroughf  Gloucester  county. 

In  its  native  condition,  this  marl  is  of  a  rich  green,  rather 
lighter  than  the  medium  tint  The  greensand  which  it  yields  by 
washing,  is  of  a  somewhat  darker  colour,  but  uniform.  The 
granules  are  moderately  large,  and  with  very  few  intermingled 
grains  of  common  siliceous  sand.  Minute  grains  of  carbonate  of 
lime  occur  in  it,  but  in  trivial  proportion. 
100  parts,  afford : 

Greensand,  -         85*58 

Clay,  -         .  13-42 

Quartzose  sand,  -  1*00 

100*00 
J  specimen  from  Jonathan  RUetfs  pits,  at  fVoodstown,  Salem  county. 

The  marl  of  this  locality  is  of  a  dark  dull  greenish  gray,  with 
a  tint  of  brown.  This  colour  is  owing  to  the  ferruginous  character 
of  its  clay.  It  is  almost  entirely  free  from  quartzose  sand,  but 
contains  a  very  small  amount  of  carbonate  of  Kme  in  minute 
granules.  When  washed,  its  greensand  is  of  a  very  deep  tint, 
nearly  black ;  some  of  the  grains,  however,  are  brownish. 
100  parts,  afford : 

Greensand,  -         88-28 

Clay,  -        -  11-72 

Quartzose  sand,  -  none. 

Carbonate  of  lime,    a  trace. 


100*00 


J  specimen  from  the  farm  of  James  Smith,  Manningion  HUl,  Salem 

county. 

This  marl  has  a  rather  green  colour,  of  the  average  depth  of 
tint.    When  washed,  the  greensand  is  of  a  rich  dark  green. 
100  parts,  afford : 

Greensand,  -         88-80 

Clay,  -        .  10-20 

Quartzose 'sand,  -  1*00 

100-00 


Besides  the  a!uminr>03  and  siliceoas  mailers  here  recorded  as 
usually  present  wirh  the  greeosand  in  Ihe  general  mass,  there 
occur  occasionally  several  otRer  Bubatances,  which,  though  com- 
paralivcly  minute  iu  quantity,  are  possessed  of  active  properties. 
Some  of  these  materials  are  probably  delelorious.  while  some  arc 
undoubledly  beneficial  in  their  action  upon  vegetaiioo.  TliC 
substances  referred  to  are  carbonate  of  limf,  already  menlioaed, 
tulyhate  of  iron,  sulphate  of  alumina,  auiphate  of  lime,  and  iulphait 
of  magnesia;   also,  phoiphate  of  iron. 

They  appear  to  be  derived,  mainly  at  least,  from  eonstituenlJ 
in  the  clay,  and  only  very  partinlly.  if  at  all,  from  elements  in  the 
greensiimi  ilself. 

The  carbonate  of  lime,  in  most  instances,  we  can  trace  lo  fossil 
■hells  and  other  organic  remains,  imbedded  in  the  stratum.  The 
sulphate  of  iron,  obviously  proceeds  from  the  anion  of  the  at- 
mosphere and  moistare  on  the  sidphuret  of  iron,  so  abundant  in 
the  clay ;  and  the  sulphate  of  alumina  from  Ihe  union  of  a  porlioii 
of  the  sul,  huric  acid  thus  developed,  with  the  argillaceous  earth 
of  ihc  clay ;  while  the  sulphates  of  lime  and  magnesia  may  result, 
either  from  the  combination  of  the  same  acid  with  some  of  Ihe 
lime  and  magnesia,  sometimes  present  in  a  minute  share  in  the 
green  mineral,  or  more  probably  from  its  reaction  on  the  car- 
bonates of  lime  and  magnesia,  otislinij  like  the  sulphuret  of  iron 
in  an  insulated  slate.  The  phosphate  of  iron,  is  no  doobt  derired 
from  phosphoric  acid,  traceable  lo  the  animal  remainaj  acling  on 
oxide  of  iron. 

Several  of  these  substances  develope  themselves  upon  the  inaa 
of  the  marl  afler  it  has  been  dug  and  exposed  to  the  atmospb««i 
in  the  form  of  a  white  efflorescence,  encrusting  alike  the  clayey 
natter  and  the  granules  of  greensand,  with  a  delicate  cryitalGii- 
tion  resembling  a  light  frosL  Collected  and  carefully  examined 
and  analyzed,  this  efflorescence  will  be  found  almost  invariaUy 
to  consist  when  it  is  of  a  pure  while,  of  either  tbe  sulphate  of 
magnesia,  or  sulphate  of  lime,  (gypsum,)  Ihe  latter  predomiDBliag; 
and  sometimes,  these  two  occur  united.  In  some  inslaoces,  we 
recognise  it  lo  contain  the  sulphate  of  magnesia,  (epsom  salts,)  in 
fluHicient  quantity  to  be  distinguishable  by  its  taste.  A  yellowish 
tint  and  an  astringent  flavour  are  apparent  when  it  consists  chieHy 
of  tbe  sulphates  of  alumina  and  iron.    The  carbonate  of  lime 
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more  generally  shows  itself,  not  in  the  shape  of  an  efflorescence 
on  the  surface  like  the  others,  but  dispersed  in  minute  granules 
throughout  the  body  of  the  marl.  Many  of  these  calcareous 
granules  are  grains  of  idomite^  analogous  in  composition  to  the 
fnagoesian  variety  of  the  limestone,  which  overlies  the  greensand ; 
whence  probably  the  true  source  of  the  sulphate  of  magnesia 
above  referred  to.  When  the  traces  of  shells  are  very  numerous 
in  the  bed,  and  their  conversion  into  the  svlphaie  of  time  has 
happened  on  the  large  scale,  the  gypsum  forms  a  conspicuous 
part  of  a  soft  white  clayey  matter  derived  from  the  shells  and 
interspersed  among  the  green  grains.  The  mixed  mass  of  car- 
bonate and  sulphate  of  lime  is  then  usually  in  a  yellowish  white 
chalky  condition.  Sometimes  we  may  detect  the  gypsum  in  the 
marl  in  the  shape  of  small  regular  crystals  of  transparent  seleniUt 
at  times  so  minute  as  only  to  be  detected  by  the  magnifier. 

Various  fossil  shells  and  other  marine  organic  remains,  amount- 
ing to  considerably  more  than  one  hundred  species^  are  scattered 
through  the  greensand.  They  do  not  occur  very  evenly  distri- 
buted, but  lie  together  in  groups  or  colonies,  forming  layers,  often  a 
few  feet  in  thickness,  which  extend  over  moderately  large  spaces. 
These  collections  of  fossils  would  seem  to  be  most  abundant  in 
those  parts  of  the  stratum  which  consist  largely  of  the  greensand. 

The  water  percolating  through  the  overlying  sands,  and  also 
through  the  pervious  greensand  itself,  has  effected,  and  is  daily 
effecting,  important  changes  in  the  condition  of  the  shells  and 
other  fossils ;  sometimes  replacing  their  carbonate  of  lime  with 
oxide  of  iron,  sometimes  removing  it  altogether,  and  leaving  a 
mere  mould  forming' either  an  inner  or  an  outer  cast,  and  some- 
times obliterating  nearly  every  trace  of  their  former  presence. 
We  can  perhaps  nowhere  meet  with  a  better  exemplification  of 
the  various  alterations  induced  by  the  infiltration  of  water  through 
porous  strata,  than  are  to  be  witnessed  in  these  greensands  and 
their  associated  deposits,  where  numerous  substitutions  of  the 
elements  are  continually  in  progress,  and  where  every  species  of 
dissolving  and  cementing  action  is  hourly  going  forward  upon 
an  extensive  scale. 

The  oxide  of  iron,  the  chief  sources  of  which,  as  I  have  hinted, 
are  the  sulphuret  of  iron  in  the  clays  of  the  greensand  and  the 
ferruginous  particles  of  the  overlying  yellow  sands,  is  frequently 
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so  abundnnlly  iotroduced  into  ihe  marl  stratum,  as  !o  act  the 
pari  extensively  performed  by  it  in  nature,  of  a  cement,  bind- 
ing firmly  together  into  a  semi-rocky  mass,  the  materials  with 
which  it  is  in  contact.  When  this  occurs,  the  marl  is  often  ren- 
dered too  hard  to  be  excavated  by  the  ordinary  implemenls. 
When  indnrnied  or  solidified  from  this  cause,  it  is  most  commonly 
in  the  form  of  large  round  concretions,  from  the  size  of  a  bushel 
to  that  of  a  barrel,  lying  in  horizontal  layers,  generally  near  the 
to[j  of  the  stratum.  These  masses  thrown  oul  and  exposed  to  the 
frosts  of  a  winter,  most  usually  crumble  down  into  the  frisble 
stale  so  essential  to  form  a  useful  marl ;  and  the  material  seems 
to  be  not  in  any  way  impaired  in  its  virtues,  from  having  been 
united  in  such  firm  cohesion.  When  the  cementing  action  hit 
proceeded  farther,  a  regular  stratum  of  indurated  greensand  rock 
exhibits  itself.  Such  may  be  seen  in  some  portions  of  the  cliffs 
on  the  bay  side  in  the  Ncvesiok  hills,  large  blocks  of  it  strewing 
the  beach,  and  ofTcring  some  beautiful  specimens  of  a  fine  brown- 
ish-green rock,  in  which  the  green  granules  are  dispersed  through 
a  cement  (or  paste),  deeply  coloured  by  oxide  of  ironi  giving  the 
whole  a  pleasing  variety  of  tint. 

The  above  descriptions  embrace  the  principal  changes  which 
the  materials  of  ihe  grcensand  formaiion  seem  to  have  undergone 
since  their  original  deposition.  They  claim  attention,  not  merely 
for  the  elucidation  they  afford  of  some  of  nature's  most  impor- 
tant operations,  performed  in  her  quiet  laboratory  by  her  aileot 
but  potent  chemistry,  but  for  (he  valuable  practical  suggestion 
they  furnish  concerning  the  greenaand  deposit  in  its  intereating 
light  of  a  fertilizer  of  (he  soil. 

The  total  thickness  of  the  greensand  formaiion,  eslimating  it 
from  the  bottom  of  the  lowermost  layers  abounding  in  the  gren 
granular  mineral  to  (he  overlying  yellow  ferruginous  Bands,  or 
the  limestone  bed  when  this  is  present,  may  be  stated  approxi- 
mately at  about  one  hundred  feel.  The  only  place  in  (be  whole 
district  where  it  is  practicable  to  ascertain,  with  any  approach  to 
accuracy,  either  the  depth  of  the  formation,  or  the  relative  situa- 
tion and  number  of  the  separate  beds  which  it  comprises,  is  along 
the  shore  of  Sandy  Hook  bay  in  the  clifis  of  the  Nevesiok  high- 
lands. This,  the  only  coast  section  of  the  strata,  is  still  ao  im- 
perfect one ;  large  masses  of  Ihe  upper  beds,  fallen  from  above^ 
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covering  the  lower  deposits  near  the  water  side.  It  would  appear 
from  what  we  behold  in  these  clifis^  as  well  as  from  evidence 
collected  throughout  the  "  marl  region,"  that  the  greensand  con- 
stitutes generally  but  a  single  stratum,  conceived  to  be  continuous 
beneath  the  whole  district,  and  to  be  itself  in  many  places,  more 
than  thirty  feet  in  thickness.  That  it  is  occasionally  divided  into 
two  or  even  more  subordinate  thinner  beds  by  bands  of  clay 
and  sandy  which  are  sometimes  interpolated,  and  swell  to  a 
thickness  of  several  feet,  is  obvious  enough  from  the  features  seen 
in  many  excavations.  But  it  should  rather  be  considered  as  a 
deposit  remarkable  for  the  permanency  of  its  composition,  thick- 
ness, and  external  features.  Owing  to  the  large  amount  of  water 
which  it  usually  contains,  the  greensand  is  rarely  penetrated  in 
the  numerous  diggings  which  are  made  in  it  for  the  marl,  to  a 
greater  depth  than  about  twenty  feet,  the  pits  becoming  at  that 
limit  too  wet  to  be  prosecuted  deeper. 

In  one  or  two  instances,  wells  have  been  sunk  through  the 
stratum,  and  the  depth  of  the  greensand  ascertained  to  be  about 
thirty  feet,  as  already  mentioned. 

Specific  Gravity. — The  specific  gravity  of  the  green  granular 
mineral,  carefully  freed  from  all  extraneous  adhering  matter  is, 
according  to  several  experiments  cautiously  made,  about  2-65. 
Three  different  specimens,  taken  from  remote  localities,  gave  for 
the  two  lowest  each  2*63 ;  for  the  highest  2*70. 

The  hardness  of  this  mineral  varies  materially,  being  dependent 
somewhat  upon  the  time  elapsed  after  it  has  been  dug ;  it  is  softest 
when  moist  and  recently  uncovered.  Freshly  extracted,  its  hard- 
ness often  does  not  exceed  that  of  talc ;  but  when  long  uncovered 
and  dry,  it  nearly  equals  that  of  gypsum. 

It  would  appear  by  experiment  to  be  entirely  insoluble  in  water, 
both  cold  and  boiling;  but  it  dissolves  with  tolerable  facility  in 
any  of  the  stronger  acids,  though  different  specimens  vary  ma- 
terially in  this  respect. 

Chemical  Composition  of  the  Green  Mineral. 

From  a  number  of  analyses  of  the  greensand,  selected  with  the 
greatest  care  for  the  purpose,  and  ascertained  to  be  entirely  free 
from  extraneous  matter,  it  would  seem  that  this  mineral  is  not 
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quite  uniform  in  ils  composilion,  bu(  ethibils  slight  variations  la 
the  proportions  of  ils  principal  conatiluenls. 

The  following  results  will  serve  to  display  its  prevailing  chemi- 
cal nature,  and  the  moderate  fluctuation  of  the  several  ingredients: 


Greensand  of  Thorp't  Marl, 

Sqjiankum. 

Description. — Colour,  a  darli  olive-green 

;  granules  of  a  medium 

size ;  it  composes  58-30  per  cent,  of  the  marl  of  the  upper  part  of 

the  bed,  nnd  72-36  per  cent,  of  the  lower. 

Silica,    .... 

51-00 

Alumina, 

6-50 

Protoxide  of  iron,   - 

21-55 

Potash,  ...        - 

10-50 

Lime,     .... 

a  trace. 

Magnesia, 

1-08 

Water,  .... 

9-00 

09«3 

Greensand  of  Joseph  Vanderoeer's  Marl,  Freehold,  Monmoulk 
county. 

Dacription. — Colour  of  the  granules,  rich  green ;  size,  small; 
composes  70  per  cent,  of  Ihe  upper  part  of  the  bed,  aDd  92  per 
cent,  of  the  lower. 


rititm.— In  100  parts: 

Silica,     - 

60-00 

Alumina, 

7-00 

Protoxide  of  iron,    - 

22-00 

Potash,  - 

11-00 

Lime,     - 

1-00 

Magnesia, 

■     a  trace. 

Water,  - 

fl-OO 

lOOOO 

Greensand  of  the  Marl  of  Poke  HiU,  near  Plattshurg,  Bvrkngtan 

county. 

Description. — Colour  of  the  granules,  a  rich  dark  olive-green ; 
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their  size,  ratlier  above  the  medium ;  composes  98  per  cent,  of  the 

marL 
Composition. — In  100  parts : 

Silica,     -        .        -        .  60-75 

Alumina,         ...  6*50 

Protoxide  of  iron,    -        -  22*  14 

Potash,  ....  12-96 

Water,  ....  7-50 


99-85 


Greensand  of  the  Marl  from  the  Pits  of  Thomas  Edwards^  Bur- 

lingUm  county. 

Description. — Colour  a  rather  light  grayish  green ;  the  granules 
somewhat  less  than  the  medium  size;  it  forms  93*51  per  cent,  of 
the  marl. 
Composition. — In  100  parts : 

Silica,     -        .        -        - 

Alumina,         ... 

Protoxide  of  iron,    - 

Potash,  .... 

Lime,      .        -        .        - 

Magnesia, 

Water,  .... 


51-00 

6-75 

22-00 

11-00 

a  trace. 

none. 

9-00 


99-75 


Greensand  from  the  Marl  at  Evesham^  BurKngUm  county. 

Description. — Colour  of  the  granules,  a  medium  tint  of  green  ; 
their  size  rather  large;  constitutes  almost  the  whole  of  the  marl. 
Composition. — In  100  parts: 

Silica,     -        -         -        .         48-50 


Alumina, 
Protoxide  of  iron, 
Potash,  - 
Water,   - 


7-50 
22-80 
11-00 

9-50 


99  30 


Greenland  from  ihe  Mart  of  Josiah  Heritage,  tico  miles  and  a  half 
east  of  Bamesborotigh,  Gloucester  county. 

Description. — Colour  of  ihe  granules,  a  very  dark  olive-greeii 
approaching  black ;  size  rather  large ;  forms  93-70per  cent-of  ihe 
marl. 

Comfosition, — In  iOO  parts: 

Silica,  -  -  -  -  47-60 
Alumina,         ...  7-84 

Protoxide  of  iron,  -  -  23'78 
PoUsh,  -  -  -  -  IMl 
Lime,     -        -         -        -  0-50 

Water,  .        -        -        .         9-00 

99-73 


Greensand  from  the  Marl  of  Michael  Allen's  pits,  one  mile  and  a 
half  east  of  MulHca.  Hill,  Gloucester  county. 


Description. — Colour  of  the  granules 

brownish  green;  lliey 

are  of  about  the  medium  size  ;  constiliite  90-36  per  cent,  of  the 

mari. 

SUica,             -        -        - 

48-50 

Alumina, 

7-00 

Protoxide  of  iron,    • 

31-40 

Potash, 

13-90 

Lime,      .... 

a  trace. 

Magnesia,       -        - 

100 

Water.           -        -        - 

8-80 

Greenland  from  ike  Marl  of  Elijah  Homer's  pits,  one  miU  and  a 
h(^f  southwest  ofMuUica  HUl,  Gloucester  county. 

Description. — Colour  of  Ihe  granutes,  a  rich  green,  rather 
darker  than  Ihe  average i  size,  large;  forms  00-75  per  cent,  of 
the  marl. 


Silica,    - 

61-09 

Alumina, 

8-23 

Protoxide  of  iron,    - 

31-99 

Potash,         1 

Magoesiii.     i 

14-06 

Water,  -        -        - 

8-51 

Creentand  from  Marl  of  Benjamin  Couhon't  piu,  three  mUes  north- 
east of  Woodatoum. 

Description. — Colour  of  the  granules,  a  dark  rich  oUve-green ; 
size,  rather  large ;  constitues  90  per  cent  of  the  marl. 
Composition. — In  100  parts: 

Silica.     ....        48-35 

Alumina, 

Protoxide  of  iron,    - 

Potash. 


Lime, 
Water, 


9-85 
30-86 
11-79 

0-50 

9-00 

99^0 


Grtenuatd  from  Marl  of  Men  IVaUace'i  pits,  Udo  miles  and  a 
ha^  aest-northtoest  of  Woodstown,  Salem  County. 

Description. — Colour  of  the  granules,  a  dark  green ;  size,  rather 
lai^;  constitutes  90  per  cent,  of  the  marl. 
QmposUim. — In  100  parts : 

Silica,     -        -        -        .  48-40 
Alumina,        ...         T'SO 

Protoxide  of  iron,    -        -  28H)0 

Potash,  -        -        -  11-47 

Lime.     ...        -  1-30 

Water,  -        -        -         816 

99-68  . 


*  80< 

Greenaand  from  Marl  of  Jonathan  CauJcy's  pits,  Uireefourlks  of  i 
mile  northwest  of  Woothtown. 
Description. — Colour   of  the   granules,  a   rather   dark  olive 
green  ;  size,  large ;  consiltuies  86  per  cent,  of  the  marl. 
Composilim.—la  100  paria : 

Silica 48-46 

Alumina,         -         -        -  6-30 

Protoxide  of  iron,    -        -        24-31 
Potaah,  -         -        -         12-01 

Lime,     ...         -     a  trace. 
Water,  ...         6-40 


99-47 


i 


Greensand  from  Marl  of  Samuel  White's  pits,  Woodstoim. 
Description. — Colour  of  ihe  granules,  the  medium  tint  of  grw 
size,  somewhat  large ;  composes  88-26  per  cent,  of  the  stratum 
Composition. — In  100  parls: 


Sjlica,     - 
Alumina, 

&U-16 
6-00 

Protoxide  of  iron, 

2474 

Polash, 

11-70 

Lime, 

-     a  trace. 

Water, 

7-00 

Greensand  from  Marl  of  Paul  Scuffs  pits,  three  miies  norUoe 
tf  ScuBtoum,  Salem  County. 
Description. — Colour  of  the  granules,  a  very  dark  greenj  tk 
poses  91-5  per  cent,  of  the  marl. 
Composition, — In  100  parts : 
Silica,     - 
Ahimina, 
I^vtoxide  of  iron. 
Potash, 
Magnesia, 
Water, 


51-60 
«-4D 

34-30 
S-OO 

a  trace. 
7-70 

99-86 


905 

Greenland  from  Marl  of  James  Smith's  pits,  Mannington  Hill, 

near  Salem. 

Description. — Colour  of  the  granules,  a  rich  dark  olive-green; 
Bze,  rather  large;  forms  88-8  per  cent,  of  the  marl 

(imposition. — In  100  parts : 

Silica,     ....        50-00 
Alumina,         ...  6*90 

Protoxide  of  iron,    -        -        20*00 
Potash,  -        •        .        10*00 

Water,  -        .        -        10*00 


98*97 


Comparing  the  details  of  these  several  analyses,  we  perceive 
that  the  greensand  even  when  of  the  greatest  purity  is  not 
absolutely  constant,  either  in  the  nature  of  the  ingredients  which 
enter  into  its  composition,  or  in  their  relative  proportions.  The 
per-centage  of  the  silica  is  seen  to  vary  from  47*5  to  51*5 ;  that  of 
the  alumina  from  6  to  9-35 ;  that  of  the  protoxide  of  iron  from 
20-86  to  24*74 ;  that  of  the  potash  from  9*96  to  12*96 ;  and  that 
of  the  water  from  5*5  to  9*5.  We  find,  moreover,  that,  in  some 
mstances,  besides  these  elements,  lime  enters  into  the  constitution 
of  the  greensand,  in  other  cases  magnesia;  while  occasionally 
both  occur.  The  amount  of  these  earths  is,  however,  always 
inconsiderable. 

From  the  above  series  of  analyses  it  appears  that  the  mean 
proportion  of  the  silica  is  approximately  49*5  per  cent. ;  that  of 
the  alumina  7-3 ;  of  the  protoxide  of  iron  22*8 ;  of  the  pcAash  11-5; 
and  of  the  water  7*9  per  cent.;  while  the  Ume  when  present 
seldom  exceeds  one  half  per  cent,  and  the  magnesia  is  rarely 
more  than  a  mere  trace. 

A  comparison  of  the  greensand  of  New  Jersey  with  that  of 
Europe  shows  no  essential  difference  in  their  chemical  nature. 
JK  Berthier,  an  able  French  chemist,  has  analyzed  that  of  the 
vicinity  of  Haore,  in  France,  and  reports  the  following  as  its 
composition. 
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GreenMond  cf  Havre^  in  Ihxnce. 


Compoiition. — In  100  parts : 

Silica,         ... 

50 

Aluminap    .       -       - 

7 

Protoxide  of  iron. 

21 

Potash/      - 

10 

Water, 

11 

Loss,          .        .        - 

1 

100 


The  late  lamented  chemist,  Dr.  Edward  Turner  of  Londoo, 
also  examined  with  great  care  the  chemical  constitutioo  of  the 
greensand  of  Kent,  in  England. 
His  experiments  gave  in  the  100  parts: 

Silica,      ....        48-5 
Alumina,  ...        17«0 

Protoxide  of  iron,      •        •        2dH> 
Potash,     ...  a  trace. 

Magnesia,         ...  8*8 

Water,     ....  70 


98-3 


The  absence  of  potash  in  the  green  granules  of  the  English 
greensand,  and  the  large  proportion  of  magnesia  are  facts  not  a 
little  remarkable. 


EOOffOXICAL  RELATIONS  OF  THE  GREBNSAITD  FORXATlOlf. 

Abundant  evidence  might  be  adduced  to  prove  that  the  true  fer* 
tilizing  principle  in  marl  is  not  lime  but  potash.  The  analyses  which 
have  been  made,  give  us  in  several  cases  no  lime  at  all,  and  where 
a  small  proportion  of  lime  is  present  in  the  green  granular  mineral, 
it  is  in  a  combined  state,  chemically  united  with  the  other  ingre- 
dients, and  not  traceable  to  the  organic  remains,  which  are  in 
many  of  these  instances  not  present  in  the  stratum.  Besides,  the 
quantity  of  shelly  matter,  even  where  the  shells  are  plentiful,  is  so 


ine  iBna.  nevenneiess,  as  some  leeoiy  oeDencmi  enects  may 
J  arise  from  this  source,  it  may  be  of  service  to  the  agri> 
St,  ID  choo^ng  between  difieredt  roBsiliferous  marls,  to  at- 
>  the  nature  of  the  particular  fossils,  and  the  state  of  more 
I  decomposition  ot  change  in  which  they  are  to  be  found. 
t  be  borne  in  mind,  that  a  large  portion  of  the  visible  marl' 
n  is  immediately  overspread  by  a  very  porous  layer  of  yel- 
miginous  sand,  and  that  this  introduces  to  it  a  perpetual 

of  water,  furnished  wilh  great  regularity  as  from  an  im- 
fUter.  From  the  upper  ot  ferrvgitioui  tand  it  must  descend 
id  often  with  a  considerable  amount  of  the  oxide  of  iron, 
r  be  seen  in  the  abundant  ochreous  sediment  which  it  almost 
I  deposits  as  it  issues  from  the  surface  or  upper  part  of  the 
ed.  It  is  ready,  therefore,  to  precipitate  this  oiide  of  iron 
loy  substance  capable  of  displacing  it  from  the  water,  and 
g  with  the  more  soluble  carbonate  of  lime  of  the  shells,  an 
i&nge  of  materials  arises,  and  the  calcareous  mailer  of  the 
ia  dissolved  and  carried  away,  while  the  oxide  of  iron  takes 
ce.  Hence  we  often  see  the  shells  of  a  deep  yellow  or  brown 
,  and  upon  inspection  they  are  found  to  consist  less  of  car- 
r  of  lime  than  of  oxide  of  iron.  In  such  case  ihey  are  to 
^rded  as  wholly  inert  upon  the  soil,  as,  in  fact,  ao  much 
I  matter,  usurping  the  place  of  a  far  more  servicenble  sub- 
,  the  greensand  or  marl.     But  this  is  not  ihe  only  change 

■eems  to  have  been  eflecled  in  the  foreign  materials  of  the 

ivthTa  iini>Aflsin(T  !nfiltrnt!fiii  nf  nrnlnr.  I  hfivfl  hnfrim  nllnHful 


bonaie-of  lime  derived  from  them.  These  two  substances  coming 
together  in  a  stale  of  solulion,  a  chemical  rcaciion.  of  course,  en- 
Hues,  both  the  snlphate  of  iron  and  carbonalo  of  lime  are  decom- 
posed by  the  mutual  nffinilies  of  their  ingredients,  and  ihc  result 
is  a  precipitation  of  the  oxide  of  iron  of  ihc  former,  and  a  combi- 
nation of  ihe  sulphuric  acid  and  the  Ume  to  form  sulphate  of  lime 
or  gypsum.  That  such  is  the  fact  is  apparent  from  our  finding, 
ia  many  cases,  a  sensible  amount  of  gypsum,  either  in  the  eanhy 
slate  or  in  minolc  crystals  intermixed  with  the  marl:  and  from 
our  observing  besides,  thai  when  the  gypsum  is  in  greatest  plenly, 
we  can  most  generally  discover  a  strong  sulphurous  odour,  nn 
evidence  upon  grounds  before  explained  of  Ihe  exislenco  of  sul- 
phurel  of  iron,  undergoing  a  conversion  into  the  tuiphale  of  iran. 
it  will  suggest  itself  to  every  one,  that  the  existence  even  in  snuill 
quanlilics  of  so  potent  a  stimulant  to  vegetation  as  gypsum,  must 
have  a  powerful  influence  in  modifying  the  useful  properties  of 
the  marl  containing  it.  Yet  it  must  not  be  inferred  from  this,  that 
the  efficacy  of  the  greensand  is  owing  to  the  gypsum  which  ( 
have  shown  to  be  frequently  pi-esent.  The  comparative  inerlnets 
of  plaster  upon  the  sandy  soils  of  parts  of  the  region  where  the 
marl  has  never  been  applied,  as  in  several  places  near  Salem,  is 
ft  fact  in  itself  suiBcient  to  overthrow  this  notion,  even  jf  it  \nat 
nol  true  that  very  many  marls  which  do  not  contain  gypsum  in 
any  shape,  are  endowed  with  the  highest  ferlilizing  power. 

Dmctiont  for  Selecttvg  and  Anafydng  the  Greentand. 

The  valuable  fertilizing  properties  of  the  greensand,  snd  the 
extensive  use  which  is  made  of  it  in  agriculture  throughout  nearly 
the  whole  of  the  region  which  it  occupies,  suggest  the  propriety 
of  our  offering  in  this  place,  some  practical  directions  for  select- 
ing, analyzing,  and  applying  it. 

In  seeking  for  the  marl  stratum  in  neighbourhoods  where  it  ii 
likely  to  occur,  but  where  a  covering  of  any  of  the  superficial 
deposits  obscures  it,  the  primary  point  to  be  remembered  is,  that 
the  true  greensand  stratum  is  the  lowest  accessible  deposit  of  the 
rcgiotk  We  should  find  out,  therefore,  the  deepett  depressitau  of 
the  land,  such  as  the  meadows  and  natural  ravines,  and  by  the 
tlse  of  an  auger  or  other  instrument  for  boring  the  ground, 
Kveral  feet  in  length,  ascertain  whether  the  stratum  lioa  suffi- 


900 

ciemly  near  the  surface  to  be  easily  and  economically  uncovered. 
A  rather  sure  guide  to  the  nnarl  is  afforded  by  the  aspect  and 
composition  of  the  earth  existing  at  and  near  the  surface.  Should 
it  be  at  all  greenish^  or  contain  upon  close  inspection,  any  of  the 
green  granules,  the  probability  is  that  the  marl  lies  beneath  at  a 
very  moderate  depth,  and  the  chances  augment  when  we  find  our 
borings  bring  up  an  increasing  proportion  of  this  mineral  as  we 
descend.  I  have  repeatedly  found  the  position  of  the  marl  stratum 
indicated  by  the  trickling  forth  of  the  water  from  the  foot  of  a 
bank,  for  the  water  is  almost  invariably  seen  to  issue  along  the 
top  of  either  the  dark  clay  or  the  true  marl. 

For  judging  of  the  quality  of  a  marl  by  observation,  some  fami- 
liarity with  the  multiform  aspects  which  it  assumes  is  indispen- 
sable. The  leading  rule^  however,  is  to  bear  in  mind  that  the 
fertilizing  efficacy  of  the  compound,  resides  in  the  minute  round 
greenish  grains  which  compose  most,  or  sometimes  all  of  it ;  and 
that  it  seems,  moreover,  to  be  dependent  upon  the  proportion  in 
these  green  grains  of  those  powerful  alkaline  stimulants  to  vege- 
tation, potash  and  /iirae,  but  especially  potash.  The  first  thing 
then,  is  to  approximate  to  the  relative  quantity  of  the  green  grains 
in  the  whole  mass,  and  this  may  be  effected  with  a  greater  or 
less  degree  of  accuracy  in  several  ways.  The  simplest  and 
readiest  method  is  to  employ  a  small  pocket  magnifying-glass, 
and  to  become  familiar  with  the  dark -green  grains,  so  as  to  dis- 
tinguish them  at  once  from  other  dark  varieties  of  sand  which 
sometimes  occur  associated  with  them.  A  little  practice  will 
very  soon  enable  one  to  use  the  glass  expertly,  and  to  arrive  at 
a  pretty  true  estimate  of  the  probable  per-ceutage  of  the  green 
granules.  But  as  these  granules  cannot  sometimes  be  distin- 
guished from  the  grains  of  ordinary  white  flinty  sand,  or  from 
other  kinds,  in  consequence  of  the  particles  being  off  alike  coated 
with  a  thin  film  of  the  dark  cementing  clay,  it  will  be  useful  to 
adopt  some  method  of  bringing  out  under  the  magnifier  their  dif- 
ferent characteristics  of  colour  and  form.  I^t  the  mass  be  washed 
in  a  large  glass  tumbler,  and  repeatedly  agitated  with  the  water 
until  as  much  of  the  clay  as  possible  has  been  detached  from 
the  grains.  After  pouring  off  the  turbid  water  by  repeated  rins- 
ings, and  permitting  it  to  settle  until  clear,  we  may  estimate  the 
comparative  quantity  of  clay  in  different  marls  by  the  Irela 
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amount  of  sediment  which  subsides.  If  we  wish  to  be  more 
accurate,  we  can  weigh  out  a  given  quanltly  of  the  marl,  then 
pursue  (he  above  plan,  and  decant  the  clear  water  from  the  clay; 
and  after  ihoruughly  drying  the  clay,  weigh  it  to  ascertain  iD 
amount.  Having  got  away  moat  of  the  clay,  we  should  spread 
out  the  granular  mailer  upon  a  sheet  of  paper  and  dry  ii,  when 
there  will  be  no  farther  difficulty  in  distinguishing,  by  Iheir  colour 
and  luslre,  the  foreign  impurities  from  the  grains  of  true  marl; 
and  also  of  estimating  the  relative  abundance  of  each.  When 
the  marl  to  be  examined  contains  much  clayi  I  would  recom- 
mend the  experiments  to  be  made  upon  a  regularly  weighed 
quantity,  weighing  boih  the  clayey  and  the  granular  portions.  A 
delicaic  apothecary's  balance  will  commonly  be  found  accurate 
enough.  Another  more  expeditious,  though  less  accurate  method, 
is  merely  to  dry  the  marl,  spread  it  extremely  ihin  upon  a  siieel 
of  while  paper,  and  then  hold  it  near  a  window  or  in  the  light,  t« 
examine  it  carefully  by  the  magnifier.  The  flinty  sand,  though 
stained  wilh  clay,  may  then  be  clearly  discerned  in  consequence 
of  its  transparency ;  whereas  when  we  inspect  a  solid  lump,  all  the 
particles  upon  the  surface  are  nearly  ahkc  dark. 

A  useful  suggestion  is,  lo  place  a  porlion  of  the  marl  upon  8 
hot  shovel  or  on  the  top  of  a  slovo,  when  all  the  graoulcs  will 
change  Irom  their  ordinary  green  lint  to  a  light  red  or  brick  co- 
lour, white  the  other  materials  of  the  mass  sustain  little  alteralioii. 
This  will  onen  render  obvious  to  the  naked  eye  the  proportwaof 
the  green  grains. 

When  there  is  a  yellowish  or  whitish  incrustatioo  upoB  the 
marl  after  the  moitt  surface  has  remained  for  some  time  expoae4 
to  the  weather,  it  is  indicative  of  the  existence  of  a  portion  of 
either  copperas  or  sulphate  of  alumina,  the  hurtful  nature  oi  which 
has  already  been  explained. 

An  astringent  inky  taaU  will  very  oflen  detect  the  presence  of 
these  noxious  subslan«s  at  times  when  no  such  effloresceooe 
shows  itself.  If  the  quantity  be  ton  small  to  betray  them  dis- 
tinctly to  the  palate,  and  we  are  still  in  doubt  as  to  their  preseocA 
other  more  rigorous  tests  are  within  our  reach;  and  as  tbeM 
astringent  matters  are  so  unquestionably  pernicious  in  iheir  action, 
it  is  of  importance  to  have  the  means'of  determining  in  what  pro- 
portion they  abound  in  difierent  marls.  This  can  be  efiected  with 
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precision  only  by  a  systematic  chemical  analysis,  but  their  exist- 
ence can  be  made  to  appear  by  the  following  simple  tests.  Put  a 
small  portion  of  the  marl  in  a  flask  or  other  thin  glass  vessel; 
poor  upon  it  some  pure  water,  and  heat  it  moderately.  After 
causing  the  water  to  .dissolve  in  this  way  as  much  as  possible, 
remove  the  heat,  and  let  it  settle ;  then  decant  the  ckar  fluid  into 
some  glass  vessel,  sqch  as  a  wine-glass.  If  there  is  any  copperas 
present,  it  will  be  evident  upon  adding  to  the  fluid  a  little  lime- 
water,  which  will  produce  a  milky  turbidness  that  afler  a  little 
while  will  become  stained  of  a  yellowish-brown  colour.  The 
nuikioess  is  owing  to  the  formation  of  gypsum,  and  the  brown 
colour  to  oxide  of  iron  from  the  copperas.  Or  in  lieu  of  this,  add 
a  solution  of  oak  bark ;  and  if  copperas  be  present,  we  shall  have 
a  dark  inky  colour  at  once  produced. 

4l  good  marl  will,  upon  being  squeezed  in  the  hand,  fall  asunder 
again  rather  than  bake  into  a  tough  doughy  mass;  and  upon 
being  left  in  heaps  to  dry,  will  assume  a  light  grayish  green  co- 
knir  and  be  extremely  crumbly.  It  seems  to  be  a  very  general 
characteristic  of  the  better  class  of  marls,  that  they  throw  out  a 
white  efllorescence  or  crust  upon  those  grains  which  are  most 
exposed  to  the  air :  hence  the  very  light  colour  externally  which 
some  heaps  of  marl  possess.  This  crust  I  have  already  shown 
to  consist  usually  of  the  sulphate  of  lime  (gypsum),  sulphate  of 
magnesia,  and  carbonate  of  liitie.  A  drop  or  two  of  strong 
vinqi^r,  or  any  strong  acid,  will  produce  an  efiervescence  or 
frothing  if  it  be  the  carbonate  of  lime;  and  should  nothing  of  this 
kind  take  place,  we  may  set  it  down  to  be  gypsum.  Of  course, 
from  the  minuteness  of  the  quantity  of  the  white  coating,  much 
care  and  accuracy  of  observation  are  demanded  in  doing  this,  in 
order  to  avoid  erroneous  conclusions. 

Marls  deemed  equally  good  .with  the  kind  showing  the  efllo- 
rescence,  very  frequently  occur,  exhibiting  none  of  the  white  in- 
crustation. 

It  does  not  seem  that  any  general  rule  can  be  given  for  distin- 
guishing the  fertilizing  properties  of  a  marl  by  its  mere  colour^  as 
it  must  appear  from  what  has  been  said,  that  the  peculiar  shade 
of  colour  is  frequently  owing  to  the  colour  of  the  intermingled 
day.  When  the  mass,  however,  is  comparatively  free  from  clay 
or  conunon  sand,  and  consists  of  little  else  than  the  greensand. 


observations  go  to  show  that  the  rather  dark  green  variety  is 
mora  potent  in  its  clTccIs  than  the  very  light  green,  which  some- 
times overlies  it. 

The  presence  or  absence  of  shells  I  look  upon  lo  be  a  poinl  of 
but  little  momenl,  for  I  find  thai  several  of  the  most  active  marl) 
in  the  region  show  no  traces  of  fossils.  The  whole  acnounl  of 
carbonate  of  iime  in  the  shape  of  fossils,  and  in  that  of  the  occa- 
sional white  incrusiaiion  upon  the  grains,  can  in  very  few  in- 
stances amount  to  one  per  cent;  while,  as  analysis  shows,  the 
lime  chemically  combined  with  the  other  ingredients  in  the  green 
grains,  is  sometimes  one  per  cent.,  and  the  potash  nearly  hce/w 
per  cent. 

There  yel  remains,  however,  a  more  important,  and  by  far 
more  difEcult  inquiry,  namely — into  ihe  exact  oonstilution  of  ilie 
green  grains,  in  order  to  determine  the  per-cenlage  of  the  several 
ingredients — or  the  richness  of  Ihe  marl  in  potaxh  and  lime.  1 
had  enlcrlained  hopes  that  ihc  external  aspect  of  the  grains 
might  perhaps  depend  in  part  on  the  presence  and  proportion 
of  these  bodies,  and  that  tnere  inspection,  nf\er  multiplied  ana- 
lyses were  made,  might  enable  any  one  following  certain  direc- 
tions, lo  inform  himself  whether  a  marl  abounded  In  these  essen- 
tials or  not.  Bui,  I  find  ihat  so  for  from  being  a  mineral  of 
definite  and  constant  proportions,  as  some  mineralogists  have 
regarded  it,  Ihe  greensand  is  in  fact  a  compound  which  fluctuates 
considerably  in  its  external  characters,  and  its  chemical  compo- 
sition. Tha  numerous  analytical  results  which  1  have  preseoled, 
will  abundantly  prove  this.  It  is  manifest,  therefore,  that  we 
possess  no  shorter  method  lo  discover  the  exact  quantitjr  of  the 
polosh,  than  to  subject  the  marl  to  a  systematic  chemical  analysis. 

Three  different  plans  have  been  pursued  in  procuring  the  com- 
position of  the  marls  described  in  this  work.  The  first  consisted 
in  separating,  mechanically,  that  is  to  say,  by  washing  aad 
selecting  the  several  ingredients,  the  greensand,  the  clay,  aod  tbe 
quarlzose  sand,  together  with  any  carbonate  of  lime  which  may 
be  present.  The  second,  in  analyzing  sysiemalically  the  greea 
granular  mineral,  with  a  view  to  determine  accurately  its  consti- 
tution. The  third,  in  partially  analyzing  the  marl  for  the  purpose 
of  ascertaining  the  proportion  of  its  chiefly  efficacious  element, 
the  potash.    Besides  determining  Ihe  relative  quantity  of  potash 
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by  the  two  latter  methods,  it  has  been  approximately  esti- 
mated for  a  series  of  specimens  too  numerous  to  be  subjected 
to  Ihe  more  operose  process  of  analysis,  by  ascertaining  by  the 
first  mode  the  amount  of  the  green  mineral,  and  then  calculating, 
from  the  average  per-centage  of  potash,  the  proportion  in  which 
it  prevails  in  the  particular  marl. 

Though  it  is  not  presumed  that  among  those  engaged  in  agri- 
culture, more  than  a  very  few  persons  possess  the  requisite 
chemical  skill,  or  the  facilities  for  this  species  of  research,  yet 
for  the  sake  of  such  as  may  chance  to  be  competent  to  execute 
this  kind  of  analysis,  I  have  thought  it  well  to  introduce  a  state- 
ment of  the  method  of  analyzing  the  mineral  in  question.  Several 
plans,  modifications  of  the  same  general  method,  have  been  tried 
for  the  purpose  of  arriving,  if  possible,  at  some  mode  sufliciently 
simple  to  make  it  practicable  by  those  who  possess  but  a  limited 
knowledge  of  analytical  chemistry.  But  the  nature  of  the  com- 
pound iieems  not  to  admit  of  either  a  very  direct  or  expeditious 
mode  of  operation. 

Method  of  analyzing  tie  Greensand. 

1.  Digest  the  mass  in  a  flask  with  pretty  strong  muriatic  acid, 
by  a  sandbath  heat  for  at  least  three  days,  or  boil  it  actively  for 
five  or  six  hours.  Every  thing  is  dissolved  but  the  si/tca,  which 
must  be  filtered,  ignited,  and  weighed. 

2.  Precipitate  the  oxide  of  iron  and  alumina  by  ammonia  and 
estimate  them  together,  and  detach  the  alumina  by  caustic  potash. 

3.  Evaporate  the  ammoniacal  solution  to  total  dryness,  and 
heat  the  mass  to  incipient  redness,  to  expel  the  muriate  of  ammo- 
nia. There  remain  the  chlorides  of  calcium,  magnesium,  and 
potassium,  which  redissolve  in  water,  dividing  the  liquor. 

4.  To  one  half  add  oxalate  of  ammonia,  and  separate  the  lime, 
then  by  ammonia  and  phosphate  of  soda  separate  the  magnesia. 
Subtract  the  combined  weight  of  these  two  computed  as  chlo- 
rides, from  the  original  triple  chloride,  and  we  have  the  chloride 
of  potassium, 

5.  Now  evaporate  the  other  half  again  to  dryness,  and  dissolve 
up  all  the  chlorides  of  calcium  and  magnesium  by  alcohol,  and 
dry  and  weigh  the  residual  chloride  of  potassium.    If  further 


check  is  necessary,  convert  this  into  chluroplalinate  of  potassiuiD, 
and  esUmate  the  potash  frum  this. 

Suggestions  for  correcting  the  Noxious  Ejects  of  the  Astringfd 
Clay  underlying  and  associated  with  the  Grtensand,  and  fvr 
using  it  as  a  Marl. 

From  the  descriptions  of  this  stralum  already  presented,  il 
appears  (hat  the  action  of  this  astringent  mass  upon  ihe  cropb 
decidedly  pernicious,  when  ihe  maierial  is  employed  in  any 
amount  beyond  the  most  siinled  doses;  and  the  cause  of  its  poi- 
sonous properly  would  seem,  judging  from  the  chemical  analyses 
made,  and  from  other  evidence,  to  be  aiiribulabie  to  the  acid  re- 
action  of  ihe  astringent  ingredients  which  it  possesses,  onmely. 
the  copperas  and  sulphate  of  alumina. 

Copperas,  though  a  neulrat  salt,  is  well  known  lo  chemists  to 
esert  an  acid  reaction,  and  hence  we  are  not  to  be  amazed  that 
a  clay  containing  it  in  obvious  quantities,  should  burn,  or  more 
slnclty  poison,  the  vegetation.  Knowing,  as  we  do,  the  source 
of  ihe  deleterious  properties  of  the  clay,  a  few  simple  correctives 
suggest  themselves,  and  such  as  any  one  xvishing  to  use  this  sub- 
stance as  a  substitute  for  marl  may  adopt. 

My  first  recommendation  to  the  farmer  who  is  about  to  mako 
use  of  this  clay  upon  his  soil,  is,  that  he  be  careful  to  select,  when 
he  has  the  choice,  that  variety  which  contains  the  green  granular 
material  of  the  true  marl,  and  lo  avoid  altogether  the  kind  which 
is  wholly  destitute  of  this  substance.  When  the  green  grains  are 
pretty  numerous  in  the  mass,  as  they  are  near  Spotswood,  Bui> 
lington,  Camden,  and  generally  upon  the  northwest  side  of  the 
marl  tract,  I  would  then  advise  its  use,  but  guarded  by  the  follow- 
ing precautions.  Let  the  clay  be  dug  several  months  before  it  is 
to  be  scattered  on  the  land,  and  let  it  be  spread  out  in  broad, 
abaSow,  flat  heaps,  where  the  rains  may  soak  through  it  and  carry 
away  the  copperas  and  sulphate  of  alumina,  whioh,  from  their 
well  known  solubility,  will  be  easily  dissolved  and  washed  oat 
The  green  mineral  does  not  dissolve  in  water,  and  hence,  while 
the  rains  will  purify  the  mass,  no  loss  of  its  more  active  portions 
oan  happen.  Numerous  attempts  at  using  this  clay  as  a  marl 
have  ihown,  that  thoggh  noxious  at  first,  it  is  often  permanently 
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beneficial  to  the  land,  after  the  second,  third,  or  fourth  year; 
a  fact  which  I  attribute  to  the  gradual  escape  of  the  astringent 
matter  by  the  rain.  Though  I  do  not  think  that  the  exposure 
of  even  an  entire  winter  will  always  suffice  to  rob  the  clay  of 
all  the  sulphates  (copperas,  &c.)  which  it  may  contain,  yet  it 
bids  fair  to  do  much  good,  and  therefore  deserves  a  careful 
trial. 

I  have  to  offer  another,  and  I  think,  far  more  promising  sug- 
gestion, for  making  the  better  portions  of  this  stratum  beneficial 
in  their  effects  upon  the  soil.  Chemists  are  aware  that  both  the 
lulphate  of  iron  and  the  sulphate  of  alumine  are  decomposed  by 
caustic  Kme ;  and  the  antidote  I  propose  is  founded  upon  this  fact. 
My  recommendation  is,  to  add  to  every  heap  of  this  spurious 
astringent  marl,  a  small  quantity  o[  freshly  burnt  limey  and  to 
miDgle  them  thoroughly  together.  The  sulphuric  acid  of  the 
copperas  or  alum  earth,  or  of  both  if  present,  will  pass  over  to 
the  lime  and  form  sulphate  of  lime  {gypsum  or  plasler)^  the  value 
of  which,  as  a  stimulant  to  vegetation,  is  well  understood ;  the 
other  ingredients,  the  oxide  of  iron  and  clay,  will  on  being  libe- 
rated, contribute  also  towards  improving  the  texture  of  the  soil 
should  it  be  sandy.  A  bushel  of  lime  to  every  hundred  bushels 
or  five  tons  of  the  mass,  will  in  most  cases  be  sufficient  to  neu- 
tralize all  the  astringent  matter  present,  and  to  convert  it  into,  or 
rather  replace  it  by,  gypsum.  The  dressing  of  an  acre  of  such  a 
mixture  will  contain  of  the  green  marl,  of  gypsum,  and  of  uncom- 
bined  lime  and  lime  in  a  state  of  carbonate,  in  all  probability  fully 
enough  to  impart  to  the  soil  a  most  decided  improvement  in  point 
of  fertility. 

Lastly,  I  would  recommend,  for  this  astringent  marly  clay,  the 
same  course  so  appropriate  also  in  regard  to  lime :  I  mean  the 
practice  of  making  a  compost  of  the  substance  with  the  common 
manure  of  the  farm.  ^ 

This,  like  the  former  suggestion,  is  justified  by  good  chemical 
reasons.  In  the  fermentation  of  animal  manure,  ammonia  always 
escapes  in  greater  or  less  quantity ;  and  ammonia,  like  lime,  has 
the  power  of  decomposing  the  sulphates  of  iron  and  alumina. 
In  this  case,  however,  gypsum  is  not  a  product. 

From  what  is  here  said,  it  will  be  obvious,  that  when  a  field 
has  been  made  sterile  by  the  indiscreet  use  of  this  caustic  clay»  a 
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ready  and  certain  remedy  will  .be  found  by  spreading  apoo  eveiy 
acre  a  few  bushels  of  newly  made  Ume. 

Should  these  bints,  which  are  designed  to  render  nseful  eo- 
tain  portions  of  this  lower  stratum,  receive  their  final  oombo* 
ration  from  experience,  we  may  consider  that  the  ana  ef  tb 
region  susceptible  of  improvement  by  marling  without  the  expooM 
of  hauling  the  material  from  a  distance,  has  been  in  many  distrieU 
doubled  or  tripled  in  extent  To  ascertain  whether  the  clay  pos- 
sesses a  sufficient  share  of  the  green  granules  to  warrant  a  triil 
of  it  upon  the  landt  it  may  be  .necessary  to  employ  the  aid  of  i 
small  magnifyvng-gloMs^  which  will  be  found  by  every  fanner  to 
be  of  indispensable  use  in  the  discrimination  of  all  greeniSBd 
marls. 

SECTION  IlL 

LimeiloM  cf  Salmis  GbueesUrt  ami  BwiUighm  immiJOk 

Resting  immediately  over  the  greensand  formation,  we  fin4 
occasionally  tho  locally  developed  and  thin  calcaveons  nek 
which  we  have  defined  as  the  third  formation  of  tho  upper  s^ 
condary  scries.  Though  unimportant  as  regards  its  thicknen 
and  the  extent  of  surface  which  it  occupies,  it  derives  value  from 
its  usefulness  as  a  source  of  lime,  in  a  district  having  no  other 
calcareous  stratum,  while  considerable  interest  attaches  to  itt 
from  the  number  of  its  fossils,  and  its  affinity  to  an  extensive  and 
thick  formation  in  the  southern  States,  the  lower  limestone  of 
Alabama. 

Geographical  Extent — The  general  range  of  the  stratum  is  from 
a  point  a  little  northeast  of  Salem,  past  Woodstown,  Blackwood- 
town,  Mullica  Hill,  Vincentown,  and  New  Egypt  to  Prospertowni 
beyond  which  I  have  been  as  yet  unable  to  discover  a  trace  of  it 
But  it  is  not  to  be  inferred  that  it  exists  as  a  stratum  of  much 
extent  or  importance  throughout  all  of  this  long  line.  It  has 
hitherto  been  detected  at  distant  points  only,  and  nowhere  but  in 
Mannington,  Salem  county,  does  it  cover  a  wide  area,  or  possess 
more  than  a  very  insignificant  thickness.  It  lies  along  the  south* 
eastern  edge  of  the  visible  marl  tract,  and  if  it  dips  at  all,  it  is 
towards  the  southeast,  to  underlie  the  ferruginous  sands.    At  its 
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greatest  width,  foar  miles  northeast  of  Salem,  it  can  be  traced 
over  a  breadth  of  three-fourths  of  a  mile.  Its  thickness  in  the 
same  neighbourhood,  as  proved  by  a  well  sunk  through  it,  is  as 
great  in  one  spot  as  twenty  feet ;  though  elsewhere  in  the  same 
vicinity  it  is  not  more  than  six  or  eight.  Near  Vincentown  it 
seems  to  be  still  less ;  and  upon  the  branches  of  Crosswick's  creek, 
it  b  reduced  to  less  than  one  foot  The  stratum  preserves  its 
prevailing  structure  and  position,  at  its  several  localities,  leaving 
us  in  no  uncertainty  as  to  its  identity. 

Ckmposititm  and  Aspect. — This  rock  is  usually  a  soft  yellowish 
or  straw-coloured  limestone,  with  a  structure  varying  from  sub- 
crystalline  to  coarsely  granular.    It  is  oAen  replete  with  organic 
remains,  the  disintegrated  shells  and  corals,  and  other  fossils, 
composing  a  considerable  portion  of  the  mass.     Much  of  the 
rock  contains  impurities,  as  sand,  clay,  and  oxide  of  iron ;  and 
its  value  as  a  limestone  is  therefore  very  variable.    At  times  it  is 
little  else  than  a  sandstone,  in  which  the  sand  is  cemented  to- 
gether by  a  trace  of  lime.    It  occurs  with  this  character  in  loose 
rounded  masses,  resting  above  the  marl,  at  Woodstown.    Again 
it  exists  as  a  firm  calcareous  rock.     This  is  its  state  in  some 
places  near  Salem,  in  Mannington  township.     In  the  several 
meoompanying  analyses,  the  composition  of  the  leading  varieties 
of  the  rock  may  be  accurately  seen.    This  limestone  is  nowhere 
to  be  found  in  thick  massive  strata ;  on  the  other  hand,  it  occurs 
only  in. thin  horizontal  beds,  or  irregular  layers,  not  often  more 
than  four  or  six  inches  thick,  and  commonly  separated  by  a  thin 
parting  of  sand  and  carbonate  of  lime  in  small  grains,  to  all 
appearance  an  incohcring  mixture  of  the  same  materials  that 
form  the  rock  itself.    The  more  calcareous  beds  have  not  un- 
frequently  some  resemblance  to  some  of  the  thin  oolitic  strata  of 
England,  in  consequence  chiefly  of  the  granular  form  of  much  of 
the  carbonate  of  lime ;  together  with  the  innumerable  fragments 
of  fossils  which  sometimes  form  almost  half  of  the  mass.    Unless 
attentively  observed,  this  rock  will  appear  much  more  sandy  than 
it  actually  is,  owing  to  some  of  the  carbonate  of  lime  being  in  the 
shape  of  small  round  yellow  grains,  like  those  of  sand.    Occa- 
sionally, especially  near  the  bottom  of  the  stratum,  where  it 
adjoins  the  marl,  it  contains  a  sensible  proportion  of  the  green 
grains,  sometimes  in  such  abundance  as  to  unfit  it  for  being  burnt 
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ifilo  lime,  ihe  potash  and  other  ingredients  of  ihe  greeo  mineral 
•orving  to  rilrit'y  it  and  form  a  kind  of  slag. 

LOO  At.  DETAILS. 

Mannington. — The  most  southwestern  spot  at  which  this  lime- 
stone appears,  is  east  of  Manninglon  Hill,  about  three  miles  from 
Salem.  It  occurs  in  the  banks  bordering  ihe  meadows  of  Man- 
nington creek,  on  the  farm  of  Miss  Parrot,  lying  two  or  three 
feet  beneath  the  surface.  The  stratum  here  is  of  a  light  yel- 
lowish colour,  and  consists  of  minute  fragments  of  shells  and  other 
fossils  in  a  chalky  state,  together  with  grains  of  quortzose  sand,  and 
a  few  "ranules  of  greensand,  all  iovesied  by  particles  of  carbonale 
of  lime.  The  rock  is  in  thinly  bedded  layers  from  three  lo  five 
inches  thick,  accompanied  by  a  calcareous  sand,  ditfering  in  do 
respect  but  in  the  absence  of  cohesion  from  Ihe  material  of  the 
limestone.  This  sand  rests  both  above  and  between  the  more 
solid  layers. 

Analysis  of  the  Limestone  from  the  farm  of  Mas  Parrot,  near 
Mannington  Hill,  Sa!em  county. 
l>etcription.—Co\ow,   Blraw-yeilow,   granular,   and    nbeiTtt- 
laline;  fosriliferotu. 

Competiiion. — In  100  parts: 

Carbonale  of  lime,  -  -  81-35 
Carbonate  of  Magnesia,  -  1-9S 

Alumina  and  oxide  of  iron,  1*04 
Insoluble  matter,  -  -  14-64 
Water  and  loss,      •        -  1-02 

100-00 

On  the  farm  of  Mr.  W.  Petit,  in  the  vicinity  of  Maoningtoa 
Hill)  the  limestone  displays  itself  in  considerable  thicknea,  the 
layers  of  the  rock  allernaling  with  the  calcareous  sand  as  de- 
scribed above.  TRis  locality  is  about  a  mile  and  a  half  sooth- 
westward  from  the  poor-house. 

The  following  analysis  exhibits  the  proportion  of  carbonate  of 
lime  in  the  liatestooe  of  this  neighbourhood. 
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Analysis  of  the   Upper  Secondary  lAmesUme  of  Woodnvi  Petit, 

Salem  county. 

Composition. — In  100  parts : 

Carbonate  of  lime,           -  T7'80 

Carbonate  of  magnesia,  -  1*20 

Alumina  and  oxide  of  iron,  1*80 

Insoluble  matter,     •        •  17*80 

Water,   -        .        .        .  i.i2 


99-72 
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This  stratum  is  destined  to  prove  of  signal  service  to  the  agri- 
culture of  all  the  region  adjacent  to  it ;  for  lime  is  particularly 
useful  upon  lands  destitute  of  calcareous  matter,  like  some  of  the 
more  sandy  tracts  of  New  Jersey.  The  lime  from  this  rock  in 
Salem,  is  growing  rapidly  into  use.  I  would  recommend — as 
promising  to  prove  highly  beneficial — the  soft,  friable,  uncon* 
creted  parts  of  the  stratum  which  lie  between  the  solid  layers, 
especially  near  the  bottom  of  the  formation.  Being  already  in  a 
pulverulent  state,  and  composed  chiefly  of  carbonate  of  lime, 
with  occasionally  some  of  the  grains  of  the  green  marl,  the  whole 
must  constitute  a  calcareous  marly  admirably  adapted  to  ame- 
liorate the  lands  of  the  surrounding  country. 

Both  the  limestone  and  the  calcareous  sand  occur  well  de- 
veloped on  the  farm  of  Mr.  J.  Ridgeway,  near  Mannington  HilL 
The  rock  at  this  place  has  a  subcrystalline  texture,  being  tolerably 
well  cemented;  towards  the  centre  of  the  layers  it  is  of  a  bluish 
colour.  It  is  quarried  to  some  extent  and  burned  on  the  spot, 
yielding  a  very  good  lime.  The  price  of  this  lime  is  about  nine 
cents  per  bushel.  The  calcareous  sand  of  this  place  is  also 
growing  into  demand  as  a  marl,  and  is  vended  at  the  rate  of 
twelve  and  a  half  cents  per  load. 

Analysis  of  Limestone  from  the  farm  of  Haxl^on  Stacyt  Salem 

county. 

Description. — Colour,  straw-yellow,  compact,  subcrystalline, 
and  granular ;  consists  largely  of  the  fragments  of  fossils. 
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Composition. — In  !00  parts : 

Carbonate  of  lime,  -        -  75-58 

Carbonale  #f  magnesia,  -  1-20 

Alumina  and  oxide  cA  iron.  2-50 

Insoluble  matter,      -        -  18-49 

Water,   ...        -  2-00 

09-75 
Satem  Creek  east  of  Woodstmm.—To  ihe  southeast  of  Wood*- 
town,  upon  Salem  creek,  the  limestone  is  visible  in  two  or  three 
places,  though  rather  deeply  covered  by  diluvial  sand.  I  cannol 
ioarn  that  it  has  attracted  attention  or  been  burned  for  lime.  Ii 
gccms  to  be  of  very  local  extent,  though  possibly  the  main  portion 
of  Ihe  stratum  has  not  yd  been  exposed. 

Near  Mullica  HtU, — The  limestone  is  found  on  the  small  tri- 
butaries of  Raccoon  creek,  at  two  places  about  a  mile  and  a  half 
southwest  of  Mullica  Hill.  Though  noc  as  highly  calcareous  as 
that  near  Manaingion  Hill,  it  effervesces  actively  with  an  acid, 
and  contains  a  moderate  proportion  of  shells,  in  a  fragmentary 
condition.  It  occurs  in  flat  Ihin  layers,  separated  bymoreorlesi 
of  the  calcareous  sand.  lis  total  thickness  hns  not  been  ascer- 
tained, the  stratum  having  been  quarried  to  a  very  limited  ezletil 
for  the  purpose  of  procuring  lime.  By  selecting  the  more  compact 
and  qrystalline  portions  of  this  rock,  and  observing  proper  pre- 
cautions in  the  burning,  it  affords  a  very  good  lime,  for  agricultural 
purposes.  This  material  is  exposed  in  the  banks  of  a  meadow 
on  Raccoon  creek,  on  the  farm  of  Charles  Batten,  where  it  sboHi 
the  following  beds: 

1.  Dark  micaceous  earth,  thickness  variable. 

2.  Similar  bed,  abounding  in  fragments  of  white  fri- 

able shells, lltSia 

3.  Sof^,  porous,  fossiliferous  limestone,       ■  -        •  0      4 

4.  Calcareous  sand,  with  shells,           -        -        .  0    10 
6.  Gray,  compact,  subcrystalline  limestone,         -  10 

6.  Calcareous  sand,  •        .        -        -         -        2      6 

7.  Hard  subcryslalline  limestone  only  penetrated  to 

the  depth  of  eight  inches,  it  is  probably  con- 
siderably  thicker,      ---•-08 
The  more  compact  bands  of  the  limestone  afford  a  very  good  lime. 
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NtoT  Bamsbaro. — Two  miles  and  a  half  east  of  Barnsboro, 
the  calcareous  stratum  occurs  near  Mantua  creek,  on  the  farm 
[)f  Josiah  Heritage.  The  layers  of  the  rock  are  between  sit 
and  eight  inches  thick.  It  consists  chiefly  of  comminuted  frag- 
ments of  shells  and  other  fossils,  and  scattered  grains  of  ordinary 
riliceous  sand,  and  a  few  granules  of  greensand.  It  is  a  gray 
limestone,  the  interior  of  the  mass  having  some  degree  of  com- 
pactness, and  promises  with  care  in  the  calcination,  to  yield  a 
lime  fit  for  the  purposes  of  the  agriculturist. 

SndhfM  of  the  Limestone  overlying  the  Marl  on  the  farm  of  Josiah 
Heritage^  near  Blackwoodstoumt  Gloucester  county. 

Description. — ^Yellowish-gray,  granular,  and  subcrystalline,  and 
rery  fosailiferous* 

Composition. — In  100  parts : 

Carbonate  of  lime,          •  75*0 

Carbonate  of  magnesia,  -  1*8 

Alumina  and  oxide  of  iron,  2*5 

Insoluble  matter,     -        -  18*7 

Water,  -        -        -        .  1-7 
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Near  Blackwoodstoum. — Upon  the  southern  branch  of  Timber 
creek,  the  limestone  is  again  met  with  south  of  Blackwoodstown* 
As  in  the  other  localities  above  mentioned,  its  thin  layers  are  di- 
vided by  more  or  less  calcareous  sand,  a  bed  of  which  also  overlies 
it  at  this  place.  The  relative  order  of  the  beds  commencing  with 
the  diluvium,  and  extending  to  the  surface  of  the  greensand 
stratum,  is  as  follows : 

1.  Diluvial  sand  and  gravel,  .        -        .        .        3  feet 

2.  Yellow  ferruginous  sand,  .        .        .        -        l    « 

3.  Dark  ferruginous  clay,  very  tough,    -        -        -        1    " 

4.  Gray  siliceo-calcareous   sand,  containing  fossils 

similar  to  those  of  the  underlying  limestone,  2    ^ 

5.  Yellowish-gray  limestone,  in  thin  irregular  flaggy 

layers,  contains  several  species  of  shells,  and  the 
eschara  digUata  in  considerable  abundance,  2^  ** 

0.  Greensand  marl,  at  the  level  of  the  stream.  ^m 
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Clemenlm. — In  the  vicinily  of  ClementoD.  on  ihe  north  branch 
of  Timber  creek,  the  limestone  shows  itself  in  several  places, 
occurring  in  ihin  horizontal  bands,  about  six  inches  in  ihick- 
neas,  imbedded  between  layers  of  the  calcareous  sand,  The« 
layers  are  some  of  them  two  and  a  half  feet  thick,  furnishing  an 
abundance  of  excellent  calcareous  marl,  which  is  used  lo  a  small 
amount  in  the  neighbourhood,  and  with  striking  benefll  to  iho 
crops.  The  limestone  itself  is  quarried  and  converted  into  lime. 
The  upper  surface  of  the  stratum  is  about  twenty-five  feet  above 
Ihe  level  of  the  stream,  and  is  overlaid  by  about  five  ieet  of 
diluvial  matter. 

The  stratification  here  presents  a  somewhat  singular  anomaly. 
Ihe  calcareous  sand  forming  in  some  places  tall  narrow  cones  or 
eminences,  rising  almost  through  the  overlying  strntum,  which 
fills  the  intervals  between  them.  Some  of  these  cones  are  foar 
feet  high  and  two  or  three  feet  in  diameter. 

Anab/sit  of  the  Limettone  from  the  Farm  if  Mr.  Isaac  TJiomiisan, 
near  demenkm,  Ghucesler  County. 

Composition. — In  100  parts: 

Carbonate  of  linte,     -        -  77-0 

CaT4>0Dale  of  magnesia,     -  1-5 

Alumina  and  oxide  of  iron,  24 

Insoluble  matter,        -        •  18-0 

Water,     ....  1-0 

WS 

The  fossils  in  this  limestone  are  some  of  them  rery  beaotifiil 
and  in  high  preservation.  Among  them  occurs  the  qteciet 
Btchara  digitala,  in  vast  quantities ;  also,  Spatavgus  paraMaba, 
Ananchytes  ductus,  and  A.  fimbriatus,  and  an  echinus;  besides 
Anihophyttum  Atlanticum,  Scalaria  annulata,  Gryphea  coRMxa, 
G.  Vomer,  Flustra  sagena,  and  teredo;  together  with  aeveral 
more  zoophytes  and  shells. 

Medford. — At  Charles  Haines's  mill,  two  miles  below  Medford, 
oa  the  creek,  a  sectioo  is  seen  exhibiting  on  the  top  a  greenish 
siliceous  snnd ;  beneath  this,  a  gray  saod  some  feet  thick,  cooUub- 
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and  stratum  underneath.  The  limestone  was  reached, 
m  seven  and  eight  feet  below  the  surface.  It  was  in  thin 
lar  liedsy  separated  by  incohering  sand  and  calcareous 
»  similar  to  the  mixture  which  composes  the  rock ;  its  total 
9is  is  about  six  feet;  the  organic  remains  are  the  same 
characterize  the  limestone  at  Vincentown. 

limestone  belt  measured  from  northwest  to  southeast, 
1  as  far  as  exposed  to  be  about  one  mile  wide,  and  there 
My  good  reasons  for  concluding  that  it  expands  still  more 
southeast 

ceniown. — The  thin  limestone  stratum  of  the  vicinity  of 
Btown  extends  to  the  northeast,  as  far  as  Benjamin  Pea- 
,  on  the  road  between  Vincentown  and  Pemberton,  and 
ile  from  the  limekiln,  on  the  south  branch  of  the  Rancocus. 
)  southwest  it  extends  between  Vincentown  and  Medford, 
I  seen  on  the  farm  of  James  Lippincott.     It  occurs  at 

Moore's,  on  the  Red  Lion  road,  three  and  a  half  miles 
[jomberton. 

» not  think  it  at  all  established  that  Benjamin  Peacock's  is 
treme  northeastern  limit  of  this  formation,  for  there  is  a 
and  of  calcareous  rock  in  the  marl  bank  at  New  Egypt, 
is  almost  identical  in  character  with  the  rock  at  the  lime- 
n  the  Rancocus ;  and  what  is  remarkable,  the  top  bed  at 

is  identical  with  the  top  or  overlying  bed  at  the  limekiln, 
a  thin  laver  of  a  brownish  $iHceou$  sotuf.  tinsed  here  and 


334 

Anaiysit  of  the  Yellow  LimeOone,  from  the  neighbourhood  of 
Eayrtlmcn,  Burlingion  County. 
Lime,  .  -  -  -  49-69 
Carbonic  acid,  -  •  38-31 
Silica  and  other  impuritiea,  9-00 
Water,     -        -        -        -        3-00 

100-00 

It  13  in  many  places  a  very  pure  limestone,  containing  niiwly 
per  cent,  of  carbonate  of  lime.  It  has  a  slruclure  somewhat 
resembling  certain  varieties  of  tlie  oolite  of  Europe,  imparting  to  it 
a  granular  and  sandy  aspect,  which  might  lead  the  careless  ob- 
server to  regard  it  as  a^ore  impure  limestone  than  it  is. 


SECTION  rv. 

Ferruginimi  YeBow  Sand — Formation  JV.     Brown  Sandstone  and 
Conglomerate — Formation  V. 

Geographical  Range  and  Extent  of  the  TeBaa  tittngiiumt 
Sand. — Thii  formation  occurs  immediately  above  the  greennnd, 
unless  where  the  ihin  fossiliferous  limestone  intervenes,  aod 
directly  beneath  the  brown  sandstone.  Its  position  is  nsuaRyat 
the  base  and  in  the  sides  of  the  outlying  hills  capped  by  the  sand- 
stone, and  it  probably  spreads  extensively  to  the  mntbeast  of  the 
marl  region  in  the  district  called  "  the  pines." 

Geographical  Ertent  and  Comporition  tf  tht  Brown  Sandttonor-' 
The  circumstances  under  which  this  stratum  occurs,  have  tn  the 
general  way  been  already  mentioned.  The  broum  aandatome  li 
found  high  upon  the  sides,  or  crowning  the  tops  of  all  the  insf^ 
Iftted  hills  scattered  over  this  district  of  the  State ;  it  lies  id  masses 
of  all  dimensions,  from  considerable  blocks  to  pebbles  the  rise  of 
gr«vel,  strewing  the  adjacent  portionaof  the  plain,  and  constttotii^ 
in  fact,  io  its  disintegrated  state,  an  essential  part  of  the  surface 
mailer  of  the  district.  Being  the  only  native  materia)  of  the 
nature  of  building  slone,  known  or  employed  throughout  the 
lower  acclioD  of  the  Slate,  it  becomes  a  matter  of  iotereit  to 
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Msertain  and  trace  its  numerous  detached  beds,  so  as  to  repre* 
ot  their  place  and  extent  upon  the  map.  It  is  obvious  that  the 
pography  of  the  map  of  the  State  ia  not  sufficiently  minute  for 
ich  a  purpose ;  and  it  is  equally  manifest,  that  the  task,  however 
teful,  would  far  exceed  the  scope  and  time  allotted  to  this 
meral  survey.  Though  I  am  not  able  therefore  to  specify  all 
e  localities  of  this  rock,  which  indeed  are  very  numerous,  it 
ay  be  useful  to  mention  that  the  higher  the  ground  the  more 
Lcly  we  are  to  find  it  in  mass,  and  that  it  is  by  no  means  con- 
led  to  the  distinctly  formed  hills,  but  occurs  extensively  in  the 
ore  elevated  parts  of  the  intermediate  country.  We  may  state, 
oreover,  that  the  larger  and  vwrt  angular  are  the  loose  frag* 
ents  scattered  around,  the  greater  is  the  probability,  that  the 
K!k  exists  in  a  solid  stratum  near  at  hand.  The  rock  consists 
'  two  varieties,  the  one  a  coarse  sandstone,  the  grains  of  quartz 
»ng  cemented  by  brown  oxide  of  iron,  which  colours  the 
hole  mass;  and  the  other  a  similar  sandstone,  containing  in 
idition,  small  white  or  yellowish  pebbles  of  quartz,  giving  it  the 
laracter  of  a  puddingstone.  In  many  instances,  I  have  found 
e  finer  grained  variety  to  lie  beneath  the  other,  but  whether 
is  be  a  universal  rule  or  not,  I  cannot  say. 
The  most  conspicuous  of  the  detached  hills  containing  the  two 
rruginous  strata  before  us,  are : 

The  Nevesink  range,  on  the  southern  shore  of  Sandy  Hook 
ly;  the  range  south  and  southeast  of  Middletown;  the  two 
olated  hills  near  Red  Bank ;  those  near  Colt's  Neck ;  the  Sand 
[ills,  between  New  Brunswick  and  Kingston;  Mount  Holly; 
rney's  Mount,  near  Juliustown;  the  Evesham  .Mount;  the  hill 
;  the  mouth  of  Shark  river;  and  the  Forked  River  Hills,  near 
amagat 

Besides  these  localities  there  are  several  others  where  the 
'own  sandstone,  the  uppermost  of  the  series,  occurs  at  an  eleva- 
Mi  but  little  exceeding  that  of  the  general  surface  of  the  district 
DC  of  these  points  is  about  four  miles  from  Burlington,  on  the 
«id  to  Mount  Holly. 

The  ordinary  condition  of  the  yellow  ferruginous  sand  is  that 
'  a  loose,  dry,  and  rather  coarse  sand,  deeply  stained  by  the 
grated  peroxide  of  iron.  This  ingredient  is  sufficiently  abun« 
mt  ID  some  places  to  act  as  a  cement  to  the  sandi  and  to  form 
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large  masses  or  concrelions  of  a  singular  ferruginous  saDdslotic 
of  a  cellular  struclure.  These  occur  in  many  places  in  ihe  cilfi 
or  the  Highlands  of  Nuvesink,  especially  at  Ihelr  southeast  eitre- 
mily.  In  the  cliffs  near  the  mouih  of  Ihe  Nevesink  river  ihe 
ferruginous  sands  contain  also  numerous  hollow  concretiou 
composed  of  the  same  brown  mixture  of  sand  and  oxide  of  iron, 
having  the  shape  of  bottles,  flasks,  and  hollow  balls  or  bombo 
nnd  what  is  curious,  these  are  full  of  while  sand,  the  ferruginoui 
particles  seeming  to  have  been  withdrawn  from  the  sand  wilhio, 
during  iho  fonnaiion  of  this  concretion. 

The  nearly  uniform  height  at  which  the  yellow  ferruginoui 
sand  and  Ihe  overlying  brown  sandstone  occur,  wherever  iJiey 
Qrc  found  in  the  grecnsand  region  and  the  tract  bounding  it  on 
the  northwest,  leads  us  to  infer,  that  these  beds  were  once  conti* 
noous  over  the  whole  area  at  present  occupied  by  the  Iowa 
members  of  the  series. 

The  denuding  currents,  which  have  removed  so  much  of  iheaa  i 
materials  from  the  surface  of  the  marl  tract,  have,  in  iheir  pro- 
gress towards  the  ocean,  deposited  apparently  a  large  portion  o(  I 
the  looser  particles,  in  a  general  diluvial  covering,  concealing  iht  | 
strata,  throughout  the  whole  southeastern  side  of  (he  southeA  ' 
half  of  the  Slate. 

The  superficial  sands  thus  derived  occupy  the  area  gotwriBy 
known  aa  the  Pinet.  Constituting  as  they  do  the  debris  of  itraM 
remarkable  for  their  ferruginous  composition,  we  can  readily 
account  for  the  extensive  deposits  of  bag  iron  ore,  which  thej 
furnish  wherever  circumstances  favour  e  sufficient  infiltnilion  of 
water  through  them. 

OttCAKlC  RRMAINS  Or  TUB  CPFBR  BKOOHOARr  STBATA. 

It  is  of  little  importance  to  the  practical  purposes  of  the  present 
report,  to  enter  into  any  details  respecting  the  numerous  highly 
curious  fossils  which  abound  in  the  formations,  a  genera)  de- 
scription of  which  I  have  now  given.  The  most  fossiliferous  bedl 
are  the  greensand  or  marl  stratum  and  the  limestone,  which  >o 
generally  reposes  immediately  upon  it.  The  fossils  from  these 
deposits,  together  with  others  from  some  equivalent  formatitMis  in 
the  Southern  Sutes,  are  described  with  the  requisite  details  in  aa 
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»ting  work  devoted  expressly  to  the  subject,  by  Dr.  S.  G. 
on,  of  Philadelphia.  This  highly  esteemed  contribution  to 
Mogy,  is  entitled  "  Synopsis  of  tlie  Organic  Remains  of  the 
ceous  Group  of  the  United  States,^ — 1834. 
•  that  source  I  must  refer  for  much  specific  information 
cting  the  individual  fossils  of  the  greensand  group.  I  may 
lowed,  however,  to  indulge  in  a  few  generalizations  calcu- 
to  impart  more  correct  notions  than  commonly  prevail 
cting  the  nature  of  the  fossils,  and  the  relative  age  and  origin 
s  strata  in  which  they  are  imbedded. 
lere  have  been  found  up  to  the  present  time,  in  the  marl  and 
eposits  connected  with  it,  relics  of  about  seventy-five  extinct 
68,  chiefly  marine ;  of  these,  at  least  seven  are  of  the  class 
rge  reptiles,  including  three  species  of  crocodile;  two  of 
r;  a  tortoise^  and  a  wading  bird ;  upwards  of  sixty-five  are 
ins  of  shell-fish,  corals,  and  other  tribes  low  in  the  scale  of 
aised  beings.  It  is  a  curious  fact,  that  not  one  of  the  fossils 
is  catalogue  can  be  traced  to  belong  to  any  species  living  in 
resent  day ;  and  it  is  a  scarcely  less  interesting  circumstance 
between  these  fossils  and  the  organic  remains  of  the  most 
ly  related  strata  of  Europe  we  discover  but  one  species, 
^ecten  Quinquecostatus^  common  to  the  deposits  of  both  con- 
Is. 

be  first  fact  determines  the  place  of  the  marl  group  to  be 
nvhere  among  the  secondary  rocks,  and  the  generic  afiinities 
16  fossils  to  well  known  fossils  of  the  greensand  and  chalk 
lations  of  Europe,  makes  us  naturally  regard  that  part  of  the 
ndary  series  as  the  most  probable  place  to  which  to  refer 
u  The  striking  want  of  identity  between  the  species,  renders 
)wever,  a  question  of  much  uncertainty,  to  what  precise  for- 
on  of  the  secondary  series  of  Europe  these  deposits  strictly 
espond. 

0  refer  the  production  of  the  marl  strata  of  New  Jersey  to 
tame  period  which  produced  the  greensand  rocks  of  Europe, 
^ly  in  consequence  of  their  both  containing  the  green  granu- 
(lineral,  and  to  their  having,  moreover,  a  general  resemblance 
€ir  fossils,  is  to  commit  the  decision  of  the  question  to  far  too 
s  a  mode  of  reasoning.  Received  principles  of  geological 
itjgation  require  us  rather  to  consider  our  own  deposits  as 


having  originated  during  a  somewhat  different  epoch  from  llial 
which  produced  ihe  European  greensand  formation. 

The  following  list  embraces  nearly  all  the  organic  remains  of 
the  upper  secondary  scries,  hitherto  discovered  in  New  Jersey. 
It  is  compiled  principally  from  the  synopsis  of  Dr.  Morton. 


C  RBHAIRS  OF  THE  GREENSAND  FORMATlOir. 

Reptiles. 

Mosasaurus. — Teelh,  vertebra,  and  bones  of  the  extremities  of 
this  large  massive  saurian,  hnve  been  found  at  vatnoua  poinii  in 
the  greensand  Iraci,  in  the  excavations  made  for  marl.  They 
are  ih«ught  to  be  identical  with  those  of  the  Mosasaurus  of 
Europe. 

Geosaurus. — Teelh,  with  a  portion  of  the  jaw. 

Crocodile. — Teeth  and  other  portions,  indicating  three  species, 
occur  in  Ihc  greensand. 

Saurodon,  (Hays). — Portions  of  a  jaw  of  an  extinct  animal;  Ihe 
relations  of  which  are  not  very  clearly  known.  It  is  thought 
to  be  analogous  to  the  saurians. 

Great  saurian,  {of  Hanjletir). — I  have  discovered  two  vertebra  in 
the  greensand  near  Big  Timber  creek,  which  I  regard  as  either 
identical  wiih,  or  very  closely  allied  lo  bones  figured  by  Cuvier 
from  Honfleur,  which  he  considers  to  approach  nearer  to  the 
ptesioaaunis  than  to  any  other  genus. 

Testuda — Several  bones  of  a  large  species  of  the  order  Tattida. 

Coprolites.— These  bodies  have  been  occasionally  met  with,  espe- 
cially in  the  neighbourhood  of  Crosswick'a  creek,  near  the  top 
of  the  stratum.  In  the  present  instance,  they  are  most  probably 
the  fossilized  dung  of  a  species  of  crocodile;  some  of  the  boDei 
and  teeth  of  which  occur  near  them. 

Fishes. 

Squalus. — Teeth  and  verlebne  of  several  speuies,  considered  for- 
merly to  belong  to  the  genus  Squabu,  but  lately  placed  by 
Agassiz  under  genera  only  more  or  less  allied  to  the  shark,  tn 
abundant  in  nearly  every  part  of  the  greensand  formation. 

Sphyrcena. — Part  of  a  jaw  and  several  teelh  of  this  curious 
genus  of  fishes  have  been  found  in  the  greensand,  in  Monmouth 
county. 
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Birds. 

Scalopax  (Snipe). — A  solitary  tibia,  apparently  belonging  to  this 
genus,  has  been  found  in  the  grecnsand,  near  Arneytown. 

TCSTACEA. 

Sepia. — Several  remains  supposed  to  be  of  this  genus. 
Nautilus  Dekayi,  {M.) 
Belemnnites  Americanus,  {M.) 
Ambiguous,  {MJ) 
Ammonites  placenta,  {Dekay.) 

Delawarensis,  (Af.) — Chesapeake  and  Delaware  canal. 
Yanuxemi,  (^.)--Chesapeake  and  Delaware  canaL 
Scaphites  hippocrepis. 

reniformis,  (M) 
Baculites  ovatiis,  (Say.) 
Bulla  lignaria  T 
Turritella  vertebroides,  (M.) 

encrinoides. 
Rostellaria  arenarum,  (j(f.) 

undetermined,  (M.) — Casts,  Delaware. 
Tornitella  bullata,  (JIf.) 

A  small  species ;  casts  only  found. 
Cypraea.— A  solitary  cast,  Delaware. 
Patella  tentorium,  {M.) — Arneytown. 
Ostrea  falcata,  (Jf.) — An  abundant  fossil, 
plumosa,  (JK) — Arneytown. 
panda,  (M.) — Delaware, 
torosa,  {M.) — Mullica  Hill. 
Gryphea  convexa,  {M,) 
maiabilis,  (J(f.) 
vomer,  {M.) 
Exogyra  costata,  {Say.) 
Pecten  quinquecostatus,  (Sowerhy^ 
craticula,  (M.) — Arneytown. 
venustus,  {M.) 
Plagiostoma  gregale,  (M.) — Burlington  county. 

pelagicum;  (JIf.) 
Anomia  argcntaria,  {M.) — ^Delaware, 
tellinoides,  (M) 
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Piacuna  scabra,  (M) 
Plicalula  urIJcosa,  {A/.) 
Avicula  laripes,  {M.) 

A  casi;  species  undetermined,  (At) 
Pinna. — Two  species  not  delermincd,  (M) 
Pe<;liinculu8. — Species  undeiermined,  (M.) 
Cucullffia  vulgaris,  {M.) 
antrosn,  (M.) 
Nucula.— Small  casts  of  an  unknown  spoctes,  (W.) 
Trigonia  thoracica,  {M.) 
Cardium. — Apparently  Iwo  species. 
Carditat  deeisa,  (W.) — Dclavsare, 
CrassateIJa  vadosa.  (A/.) 

tellini,  (M.) 
Venilia  Conradi.  (A/.) — Arneytown. 
Cylherea  excavaia,  (At) — Arneytown. 
Lulraria  1 

Pholodomya  occidenlalis,  (3/.) — Delaware. 
Pholas  cithara,  (M.) — Monmouth  county. 
Teredo  tibialis,  (M) 
Clavngella  armala,  (A/.) — Arneytown. 
Terebratula  Harlani,  (3/.)— New  Egypt. 

fragilis,  (M.) — New  EgypU 

Sayi,  (A/.) — Burlington  county. 
Scrpula  barbata,  {M.) — Deal,  Moomouth  couofy. 
Hamulus  onyx,  (A/.) 

CnOSTACCA. 

Aslacus. — A  small  species,  Delaware. 

Cancer.'-Fragments  of  several  distinct  species  have  been  round. 

ECHIRODEBMATA. 

Clypeaster  florealis,  (Af) — Delaware. 

geometricus,  {M.) — Delaware. 
Spatangua  ungula,  (A£) — Delaware. 
Turbinolia  inauris,  (M.) 

LOCAL  DETAILS  OF  THE  GEOLOOV  OT  THE  M ABL  RBUIOW. 

With  a  view  to  exhibit  the  rarioua  aspects  which  the  greenuii 
■ssuinea  in  different  neighbourhoods,  and  to  bring  forward  Daany 
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matters  of  local  interest  not  appropriate  in  a  generfil  account  of 
the  formation,  I  shall  here  introduce  a  series  of  descriptions 
embracing  the  principal  localities  ifvhere  the  marl  is  at  present 
excavated. 

Pursuing  the  usual  order  adopted,  in  tracing  the  local  features 
of  the  other  formations  of  the  State,  that  is  to  say,  proceeding 
from  the  northeast  towards  the  southwest,  I  shall  commence  with 
the  township  of  Middlesex,  in  Monmouth  county. 

Middletown  PmnL — The  lowest  portion  of  the  greensand  stra- 
tum, where  it  passes  into  the  underlying  blue  sandy  clay,  is  exposed 
at  several  places  in  the  vicinity  of  Middletown  Point,  which  is  a 
little  outside  of  the  boundary  designated  as  the  northwestern  edge 
of  the  formation.  The  proportion  of  the  green  granular  mineral 
in  the  marl  of  this  neighbourhood,  is,  therefore,  less  than  where 
the  higher  layers  of  the  greensand  are  most  developed,  towards 
the  southeast. 

On  the  farm  of  Mr,  William  Little^  vhi  far  from  Middletown 
Point,  the  stratum  is  of  a  light  ash-gray  colour,  inclining  some- 
what to  greenish.  Though  it  contains  a  large  excess  of  clayey 
matter,  the  green  granules  are  readily  discoverable.  These 
particles  after  separation  from  the  marl  by  washing,  are  of  a 
light  clear  green. 

The  composition  of  this  marl  is,  in  100  parts: 

Greensand,  -  .  -  46*73 
Clay,  ....  53-27 
Quartzose  sand,       -        -        none. 


100-00 


Assuming  the  proportion  of  the  potash  in  the  green  grains  to  be 
11*5  per  cent,  which  is  the  mean  of  the  fifteen  systematic  ana- 
lyses given  in  a  preceding  chapter,  we  find  the  amount  of  the 
alkali  in  this  marl  to  be  7*47  per  cent,  a  quantity  capable  of 
imparting  very  decided  fertilizing  effects. 

Mount  PleaaanL^^One  of  the  most  northern  points  where  the 
stratum  is  dug  for  marl,  is  upon  a  farm  of  J.  Morgan,  near  Mount 
Pleasant  In  the  same  neighbourhood  a  marl  of  very  similar 
quality,  is  found  underlying  a  part  of  the  farm  of  Mr.  Castle- 
reagh,  near  the  northwestern  base  of  the  belt  of  hills  lying  south 


of  Middlctown,  These  localities  being  near  the  aorlhweslero 
margin  of  ihe  formation,  where  only  the  lower  portion  of  the 
grccnsand,  odjacont  to  the  underlyiag  blueclay  exists,  the  material 
contains,  as  in  nearly  every  similar  locality,  but  a  moderate  pro- 
portion  of  the  green  granular  mineral,  in  which,  as  wc  conceive, 
the  chief  fertilizing  power  resides. 

The  hills  here  referred  to,  lermiiiating  on  the  farm  of  Mr. 
Conover,  near  the  Dutch  Church,  consist  of  the  ferruginous 
yellow  sands,  immediately  overlying  the  greensand,  overlaid  by 
the  brown  ferruginous  conglomerate  which  constitoles  their  sum- 
mits. Greensand,  therefore,  occurs  in  places,  beneath  these  hills 
and  around  their  base.  It  is  generally  replete  in  the  green 
mineral,  and  is  of  excellenl  quality,  having  been  used  in  the 
neighbourhood  since  the  first  discovery  of  its  feriilizing  effecls. 

At  Conover's,  near  ihe  Dutch  Church,  we  are  in  the  midst  of  a 
highly  fertile  marl  tract.  The  country  is  rather  flat,  or  gently 
undulating,  and  extensively  intersected  by  shallow  valleys  of  de- 
nudation, or  by  meiidows  which  are  furrowed  out  down  to  the 
marl  stratum,  and  in  some  cases  twelve  feet  into  it. 

Analyxit  of  the  Mar!,  from  the  farm  of  Jacob  Conover,  Freek<Jd 
township,  MonmouiA  county. 
Composition. — In  100  parts: 

Greensand,  -        -        -        85 

Clay.  ....         11 

Quartzose  sand,  ...  4 


The  amount  of  potash  which  this  marl  contains,  deducing  it 
from  that  of  the  greensand,  is  9-7  per  cent 

The  soil  is  mostly  a  loamy  clay,  sometimes  sandy,  and  vol 
often  more  than  thirty  feet  above  the  top  of  the  marl.  Upon  the 
marl  lies  a  sandy  stratum,  containing  a  trilling  share  of  the  greet) 
particles  and  much  ferruginous  matter,  which  in  some  cases,  by 
filtering  down,  has  produced  a  change  on  the  upper  part  of  the 
marl  bed  to  the  depth  of  a  few  feel,  dissolving  out  the  shells  and 
replacing  them  by  oxide  of  iron.  The  thickness  of  the  marl  bed 
is  not  known,  but  perforations  twenty  feet  deep  have  not  pene- 
trated through  ii.    Its  general  aspect  when  moist  is  a  deep  blue, 
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or  black  ;  when  dry  a  light  blue,  or  gray.  The  lighter  kind  con- 
tains more  clay,  which  is  of  a  dove-colour,  and  sometimes  of  a 
light  gray.  The  tint  of  the  grains  is  a  dark  olive-green,  almost 
black,  and  in  this  quarter  rarely  a  light  green.  Sometimes  the 
clay  exceeds  in  quantity  the  green  grains,  and  this  in  marls  which 
are  regarded  as  being  very  active.  Those  varieties  which 
possess  the  lowest  reputation  are  found  invariably  to  contain 
either  a  quantity  of  siliceous  sand  or  mica. 

The  fossils  are  Exogyra  costata,  Gryphea  convexa,  G.  muta- 
bilis,  Ostrea  falcata,  Belemnites  Americanus,  Terebratula,  Spines 
of  Cidaris,  Teeth  of  Shark,  and  Vertebrae  of  Crocodile. 

When  the  marl  dries,  the  surface  is  sometimes  covered  with  a 
white  or  gray  incrustation.  When  moist,  the  black  marl  often 
exhales  a  sulphurous  odour,  and  the  white  efflorescence  has  an 
astringent  sweetish  taste,  indicating  it  to  be  in  part  at  least,  a 
sulphate  of  alumina. 

The  marl  in  this  quarter  has  been  known  and  used  as  a  fer- 
tilizing agent  for  forty  years.  It  is  applied  very  profusely ;  one 
hundred  loads  to  the  acre,  or  even  more,  being  no  unusual 
dressing.  The  improvement  to  the  soil  is  very  permanent,  chang- 
ing the  natural  growth  from  Indian  grass  and  five  finger^  (or 
cinquefoil,)  to  fine  white  clover.  White  alder  and  other  plants 
of  rich  soils  abound  in  the  meadows. 

The  natural  timber  of  this,  as  of  most  other  parts  of  the  marl 
tract,  consists  of  several  varieties  of  Oak,  also  Chestnut,  Locust, 
Beech,  Maple,  Dogwood,  Hickory,  LiriodendroD  or  Tulip  Pop- 
lar, &C. 

The  following  analyses  exhibit  the  composition  of  the  marl  in 
this  vicinity : 

Analysis  of  a  Marly  {the  upper  stratum^  from  ike  farm  of  John 
Smochy  Freehold  township^  Monmouth  county. 

Composition. — In  100  parts: 

Greensand,      -        -        -        90-00 
Coarse  siliceous  sand,       -  2-00 

Ash-coloured  clay,  -        -  8*00 

lOOOO 
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Analytis  of 

the 

Grecnsand. 

ComjKaiiim.—\a  100  parts 

Silica,     - 

Sl-00 

Protojc.  Iron,  - 

8510 

Alumina, 

7-50 

Potash,  - 

9-30 

Lime,     - 

-      atrac*. 

Waler.   - 

6-50 

9840 

Marl  from  Reform  of  Dr.  Conover  Thompson,  two  and  a  halfmikf 
norlkweU  of  Freehold,  on  the  head  xmlert  of  South  river. 
Description. — Colour,  lighl-gray,  with  a  very  little  tinge  of  green; 
u  adhesive,  and  has  much  the  character  of  clay. 
Composition. — In  100  parts: 

Grcensand,  -        -        -        60 

Clay,  .         ,         .         .        40 

Quartzose  sand,  -         -        -         10  ^gg 

100 
The  proportion  of  potash  in  this  marl,  deduced  from  that  in  the 
greensand,  is  6-7  per  cent. 

Marl  from  the  farm  of  William  T.  Sulpham,  on  the  head  brancha 
of  South  river,  boo  and  a  half  miles  northwest  of  freehold. 
Description.~~-Co]our,  earthy-grny,  with  but  Utile  tinge  of  greeo, 
mottled  and  coloured  with  oxide  of  iron. 
Composilum. — In  100  parts : 

Grecnsand,  -        -        -        40 

Clay,  ....        62 

Quartzose,  .        •        .        .         8 

100 
The  potash  in  this  marl,  deduced  from  that  of  the  greensand,  ii 

4-6  per  cent. 

Mr.  Joseph  Vandeveer  has  opened  pretty  extensive  pits,  about 

half  a  mile  to  the  north  and  west  of  Bucks.    The  marl  is  mocb 
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ike  that  of  Mr.  Smock'g.  The  following  analyses  will  show  the 
composition  in  100  parts,  of  the  upper  and  lower  strata,  the  last  of 
vhich  is  the  best. 

Upper  stratum : 

Greensand,  ...  70 

Clay,           -  -        -        -  27 

Quartzose  sand,  ...  3 


100 

Lower  stratum : 

Greensand, ... 

02 

Clay,           .        . 

5 

Quartzose  sand,  - 

3 

100 

The  amount  of  potash,  as  deduced  from  that  of  the  greensand, 
is,  in  the  upper  bed,  8  per  cent.,  in  the  lower  10*5.  The  washed 
grains  of  the  above  marl  are  of  a  rich  green,  and  small  in  size. 

Large  excavations  have  been  made  to  the  north  and  east  of 
Bucks,  by  Mr.  Charles  Hendrickson,  and  a  marl  obtained  cor- 
responding in  character  to  the  preceding. 

The  above  specimens  furnish  fair  examples  of  the  character  of 
the  marl  in  the  vicinity  of  Swimming  river. 

Few  exposures  of  marl  are  noticed  in  the  tract  between  Bucks 
and  Bloomdel.  One  and  a  half  miles  west  from  the  latter  place, 
it  has  been  quite  extensively  worked  by  Elisha  Holmes  and  Mr. 
Ely.  A  specimen  taken  at  a  point  one -fourth  of  a  mile  from 
Bloomdel,  where  the  road  approaches  to  the  side  of  Swimming 
river,  will  furnish  an  example  of  the  marl  of  this  neighbourhood. 

This  marl  is  greenish-brown  in  colour,  and  somewhat  argilla- 
ceous in  texture.  When  washed,  its  granules  become  more  dis- 
tinctly green,  they  are  of  small  dimensions. 

Composition. — In  100  parts: 

Greensand,  -        -        -        83 

Clay,  ...        -        13 

Quartzose  sand,  -        -        -        04 


100 

By  direct  analysis,  this  marl  yields  8*5  per  cent,  potash. 
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At  Elij'f  mill  iho  marl  U  very  impure,  being  almost  entirety 
romposed  of  siliceous  sand;  and  doubts  may  exist  whether  it 
belongs  to  the  marl  bed,  or  the  overlyipg  clay. 

At  Mr.  John  Johnson's,  Au(  Swamp,  the  marl  consists,  towards 
the  lop,  of  the  usual  ferruginous  yellow  clayey  bed,  conlaining  a 
small  portion  of  the  dark  grains.  This  is  not  used,  but  is  pared 
off  lo  a  depth  of  two  or  three  feet.  Next  to  this  comes  the  dark 
marl,  nearly  black  when  wet,  and  rather  hard  in  the  bed,  from 
the  quantity  of  ferruginous  mailer  which  cemenis  it.  It  crumbles 
on  exposure,  and  becomes  gray  or  even  while,  from  the  efflores- 
cence which  collects  upon  it.  In  it  are  large  roundish  masses  of 
the  marl  cemcnfed  into  firm  stone  by  the  oxide  of  iron.  These, 
however,  crumble  down  in  time  by  exposure.  In  these  beds  the 
siliceous  sand  js  very  litllc  in  quantity.  The  lop  of  the  bed  is  the 
richest  in  greensand;  lower  down  there  is  more  of  the  dove- 
coloured  clay,  resembling  precisely  ihe  clayey  marl  at  Conover"*. 
The  vertehrte  of  a  species  of  crocodile  have  been  found  here. 

On  Porricy  brook,  upon  the  road  to  Middlelown,  tlwre  occun 
a  fine  exposure  of  the  marl.  It  seems  to  be  very  thick  and  ia 
covered  by  the  yellow  ferruginous  sandy  marl  which  is  seen 
again  half  a  mile  south  of  Middlelown,  in  the  meadows.  The 
black  marl  lies  beneath. 

At  Middletoum  and  its  immediate  vicinity,  the  upper  yellowish, 
or  ferruginous  bed  is  chiefly  seen ;  while  the  greensand  marl  has 
been  reached  in  only  a  few  points,  though  there  can  be  no  doabl 
of  its  existence  at  a  small  depth  every  where  in  Ihe  neighbour- 
hood. 

This  upper  portion  of  the  marl  stratum  contains  a  considerable 
amount  of  the  green  grains,  but  mixed  with  much  ferruginous  clay 
and  sand  of  an  orange  and  variegated  yellow  hue.  This  orange 
and  many-coloured  clay  is  distributed  in  streaks  and  blotches. 

The  upper  stratum  is  inferior  to  Ihe  green  marl  in  fertilizing 
power,  though  it  is  used  with  excellent  effect  in  many  places  near 
Middlelown. 

Marl  from  the  Farm  of  Captain  Edward  Tat/lor,  at  Middletotm. 
Description. — Colour  dull  green ;    texture   clayey,  grains  of 
■mall  size.     After  being  washed  and  freed  from  clay,  the  colour 
is  tnore  distinctly  green. 
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Composition. — In  100  parts. 
Greensand, 

80 

Clay, 
Quartzose  sand, 

14 
6 

100 

The  proportion  of  the  potash^  ascertained  by  direct  experiment, 
is  8  per  cent 

The  marl  from  the  lower  portion  of  the  bed  at  Captain  Taylor's, 
is  richer  in  greensand  than  •that  from  the  upper,  as  will  be  seen 
by  the  following  analysis: 

Composition. — In  100  parts: 

Greensand,         ...  90 

Clay,         ....  5 

Quartzose  sand,         -        -  5 

100 
The  amount  of  potash  which  it  contains,  is  0.9  per  cent 

Between  Middletown  and  Chapel,  Jonathan  Tunis  has  pene- 
trated into  the  lower  greensand  marl,  and  uses  it  in  preference  to 
the  yellow  top  bed,  and  with  great  advantage  to  the  crop. 

Near  to  Chapel,  and  about  two  miles  east  of  Middletown, 
Mr.  Daniel  G.  Conover,  after  penetrating  the  overlying  soil 
and  ferruginous  layer,  has  obtained  a  marl  of  a  singular 
mottled  appearance ;  consisting  of  a  mixture  of  light-coloured 
clay  and  greensand,  looking  when  freshly  cut  somewhat  like 
a  decomposing  granite.  The  lower  portion  of  this  marl  has 
for  its 


Composition. — In  100  parts : 

Greensand, 

84 

Clay, 

10 

Quartzose  sand, 

6 

100 


The  proportion  of  poiash  deduced  from  that  of  the  greensand, 
is  9*6  per  cent 
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The  colour  of  the  green  mineral,  after  washing,  is  bul  lilllt 
changed. 

The  upper  portion  of  ihe  marl  bed  of  Mr.  Cooover  is  less  »»lii- 
able  in  greensand,  as  will  be  seen  by  the  following  analysis: 
Composition. — lo  100  parts: 

Greensand,  -  -  •  67 
Clay.  -  -  -  -  SO 
Quarlzose  sand,  -        •  3 

100 

The  amount  o( potash  which  it  contains,  is  1*3  per  cent.  I 

Chapel  is  upon  a  flat  hill  or  table  land ;  and  a  well  near  ihii 
place  dug  seventy-four  feel  through  the  up[)er8trat'i>  did  not  reach 
the  marl,  though  it  shows  itself,  near  the  surface,  in  all  the  buc- 
rounding  low  grounds,  where  it  is  of  very  good  quality. 

The  hills  are  sandy  and  strewed  with  fragments  of  the  con- 
glomerate, which  is  also  in  place,  being  quarried  half  a  mile 
south  of  Chapel. 

The  limber  growth  on  the  hills  contains  a  pretty  large  mixture 
of  cedar. 

The  marl  extends  from  Chapel  north  towards  th?  Bay  shore, 
as  far  as  Ihe  permanent  land  itself.  Richard  Wallin  has  reached 
it  in  digging  a  well ;  it  was  seven  feel  below  Ihe  surface,  aodvu 
penetrated  fourteen  feet.  Mr.  Anderson,  within  half  a  mile  of 
the  shore,  also  has  a  marl  pit.  The  dark  green  grains  aboood  in 
the  sands  of  the  beach,  and  every  where  us  we  pass  along  the 
road  from  Chapel  lo  the  Bay  shore,  towards  the  east. 

Bay  Shore  and  Cliffs  of  JVevesink  Hills. — The  marl  appears  to 
extend  to  within  a  short  distance  of  the  Bay  shore  near  Comploo 
creek.  The  first  clitfs  which  we  meet  with  on  going  along  the 
shore  to  the  east,  exhibit  a  dark  stratum,  chiefly  clay  and  siliceous 
sand,  with  mica,  containing  very  little  of  the  marl,  and  ofleaa 
considerable  share  of  copperas,  which  shows  itself  upon  the  su^ 
face,  in  the  stale  of  a  yellow  efflorescence.  Tracing  the  base  of 
the  clitfs,  we  see  this  stratum  slowly  rising  and  forming  the  lowest 
bed  visible  along  the  beach,  nearly  the  whole  way  to  the  termini 
tion  of  the  highlands  at  the  Telegraph  hill. 

In  some  places  the  ciifls  have  a  height  of  fifty  or  nxty  feeti 
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mposed  of  several  different  beds,  all  containing  more  or  less  of 
B  marl;  but  some  of  the  layers  are  chiefly  made  up  of  siliceous 
nd,  and  clay,  and  ferruginous  matter.  Over  the  dark  lead-co. 
Jred  siliceous  clay,  a  stratum  of  the  sand  is  seen,  often  green, 
)ugh  for  the  most  part  gray  and  quartzose.  High  above  this 
i  true  marl  is  seen  in  many  places,  and  may  be  known  by  its 
ite  efflorescence. 

The  marl  taken  from  the  cliffs  about  two  miles  northwest  of 
Telegraph  Tavern,  exhibits  the  following, 
Comp(»Uion. — In  100  parts: 

Greensand,       ...        92*2 
Clay,        ....  5-8 

Quartzose  sand,        -        -  2*0 


100 


rbe  proportion  of  potash^  deduced  from  that  of  the  greensand, 
0-6  per  cent.  The  appearance  of  this  marl  is  a  dull  or  dirty 
en,  and  is  little  changed  by  washing. 

Vhere  the  cliffs  are  high,  the  conglomerate  is  seen  in  its  natu- 
place,  over  the  top  of  all.  Near  the  upper  surface  of  the 
rl  bed  may  be  seen  large  globular  masses  of  indurated  and 
lented  marl,  like  that  found  before  at  Not  Swamp.  They  here 
sess  the  hardness  of  a  true  rock  and  do  not  crumble.  The 
ihly  fractured  surface  is  often  very  beautiful,  showing  the 
en  grains  of  marl  distributed  through  a  cement  of  argillaceous 
oxide  of  iron.  The  globular  masses  are  seen  in  horizontal 
iT9  in  the  marl,  and  they  strew  the  beach  pretty  thickly.  The 
)kH  of  the  horizontal  iron  stone  are  often  several  feet  in 
neter.  Sometimes  the  consolidated  ferruginous  masses  of  the 
lented  sand  are  the  size  of  a  small  apartment 
tk  several  places  beneath  these  cliffs  of  the  Highlands,  vast 
nes  of  the  strata  have  subsided  by  the  undermining  action  of 
water  passing  through  the  lower  beds,  and  they  form  an 
kr-cliff  or  landslip  with  a  steep  pitch  toward  the  land,  bringii^ 
m  into  nearer  view  the  top  strata,  the  upper  ferruginous  sands 
pvhich,  owing  to  the  condition  of  their  oxide  of  iron,  are  of  a 
It  beautiful  reddish  colour. 
Li  the  shore  beneath  the  Telegraph  hill  on  the  ocean  side»  the 


lower  dnrk  astringent  siralum  is  seen  al  the  water's  edge,  ^ 
piles  in  the  foundalion  of  ihe  wharr,  in  front  of  ihe  Telegraph 
Tavern  being  driven  into  it.  Some  porlion  of  this  bed  is  said  W 
bo  marl,  and  the  green  grains  abound  every  where  among  iht 
lands  of  the  beach,  as  they  do  at  Long  Branch,  a  few  miles  more 
to  Ihe  soulh,  and  indeed  the  whole  way  from  the  commciicemenl 
of  the  Nevcsinks  along  the  bay  shore,  and  along  the  sea-shore 
to  Deal. 

Tracing  the  ctifls  round  the  Telegraph  Point  to  ihe  moulhof 
the  Nevestnk  river,  the  lower  or  marl-bearing  strata,  ore  covered 
by  a  sleep  lalus  or  inclined  bank  of  fallen  matter  al  ihe  base  of 
the  cliff,  reaching  thirty  or  forly  feet  up.  Above,  are  the  yellow 
sands  covered  by  a  layer  of  the  cellular  iron  stone  several  feel  in 
thickness,  being  beautifully  displayed  at  the  Devil's  Chimney. 
Above  this  there  is  a  very  ferruginous,  brownish,  eonsolidaied 
sandstone,  full  of  impressions  or  casts  of  shells,  especially  atlrea 
falcata.  It  seems  to  be  a  more  ferruginous  portion  of  the  slraium. 
A  little  above  this,  at  the  height  of  eighty  or  ninety  feet,  is  a  bed 
a  few  feet  thick,  of  a  bright  green  clay,  consisling  apparently  of 
the  same  material  as  the  light  green  variety  of  the  marl,  but  not 
in  a  granular  condition  ;  il  includes  a  few  indistinct  light  green 
grains.  Over  lliis  again  and  towards  llie  lop  of  the  hill,  the  frag- 
menta  of  the  conglomerate  abound,  and  there  is  every  reasoD  to 
believe  that  all  the  hills  near  the  mouth  of  Nevesiok  river,  ira 
capped  by  the  conglomerate  in  place. 

Along  the  north  bank  of  the  Nevesink  river,  at  Mr.  Harl^ 
horn's,  the  stratum  which  is  on  a  level  with  the  beacb  is  the 
copperas-bearing  dark  clay  and  sand.  It  haa  been  found  by  hioi 
to  be  hurtful  to  the  soil  when  applied  thick,  but  as  it  coDlaint  ■ 
very  considerable  share  of  the  green  grains,  it  is  probable  tbil 
applied  in  lighter  dressings,  it  might  prove  somewhat  benefictaL 

There  is  no  good  marl  from  the  mouth  of  Nevesiok  nver  up  u 
high  as  Claypit  creek,  above  which  as  far  as  its  head,  the  mtrl 
extends  on  the  north  side  and  is  generally  very  good  The  other 
or  astringent  stratum  below  the  marl,  sometime*  lakes  its  place 
in  the  banks  on  the  water's  edge. 

Ascending  the  Nevesink  river,  no  good  marl  occurs  below  the 
west  side  of  Burgis's  or  Claypit  creek,  where  it  ii  of  excellent 
quality;  from  tbence  to  the  next,  or  Redneck  creek,  the  impure 
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tftringent  kind  prevails ;  on  the  west  of  the  creek,  the  bed  at  the 
water's  edge  is  again  the  true  marl,  being  like  Burgis's.  Th^ 
deleterious  bed  contains  much  ordinary  sand  and  mica,  abounding 
abo  hi  oxide  and  sulphuret  of  iron,  and  seems  to  be  in  fact  the 
lame  stratum  as  that  upon  the  bay  shore  under  the  Greenland 
banks,  in  the  Nevesinks. 

We  may  trace  the  marl  to  Crow's  creek ;  approaching  which 
it  becomes  very  green  and  good.  Here  and  farther  east  it  lies 
below  the  layer  of  nodular  indurated  marl  seen  on  the  bay  shorot 
on  the  top  of  which  is  the  micaceous  sandy  bed  containing  cop- 
peras. In  one  place  on  the  very  beach,  the  marl  has  been  dug 
and  exported  to  Barnegat,  for  sixty-eight  cents  for  the  load  of 
twenty  bushels. 

On  drying  this  marl,  it  assumes  a  light-green  colour.  The 
ipurious  bed  almost  invariably  presents  the  yellow  astringent 
efflorescence,  and  is  evidently  a  different  layer  from  the  good 
marl ;  and  there  seems  to  be  no  good  reason  to  doubt  that  this 
ihore  if  examined,  would  every  where  display  bath  beds ;  the  as- 
tringent clay  above,  the  nodules  next,  and  below  all,  the  pure 
greensand  marl. 

The  reason  that  the  banks  of  the  Nevesink  river  display  some- 
times the  true  marl,  and  at  others  the  dark  astringent  clay,  seems 
to  be,  that  there  occurs  a  slight  undulation  of  the  strata.  Some 
have  thought  them  portions  of  the  same  stratum,  shading  into 
each  other  upon  the  same  level.  The  above  view  is  the  correct 
one,  and  is  important,  as  it  indicates  the  possibility  of  reaching 
marl  almost  any  where  by  sinking  to  a  very  small  depth. 

Red  Bank. — In  this  neighbourhood  the  banks  of  the  river  vary 
in  elevation  from  ten  to  twenty  feet  and  upwards.  On  the  north 
side,  near  the  bridge,  on  the  land  of  Mr.  Tylee  Conover,  the 
bank  presents  a  bed  of  diluvium  four  feet  thick,  the  lower  part  of 
Mrfaich  is  tinged  with  oxide  of  iron.  Beneath  this  lies  the  upper* 
layer  of  the  marl,  eight  feet  in  thickness,  consisting  of  a  mixture 
of  very  tenacious  clay  and  greensand.  Resting  directly  below* 
this,  and  nearly  on  a  level  with  the  tide,  occurs  the  main  bed  of 
marl,  forming  the  beach  of  the  river.  It  is  composed^  almost 
^tirely  of  the  greensand,  the  extraneous  matter  being  merely  a 
littk  white  siliceous  sand  and  clay.  Excavations  to  the  depth  of 
several  feet  are  made  at  the  retiring  of  the  tide,  ntid  the  mari 
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tbu8  procured  is  much  preferred  to  that  of  the  overlying  layer  b 
the  bank.  Its  colour  is  a  dirty  green ;  that  of  the  washed  gnm- 
sand  is  brighter;  the  granules  are  rather  larger. 

That  portion  of  the  stratum  which  is  below  the  level  of  high 
water  at  Mr.  Tylee  Conover's,  gives  the  foUowing: 

ComffOiUum. — In  100  parts : 

Greensand,     .        .        •  OSM 

Clay,      ....  6-15 

Quartzose  sand,              •  none. 

IOO<W 

The  amount  of  poiask  in  the  whole  marl»  as  obtained  by  direct 
analysis,  is  9.5  per  cent  Though  the  marl  throoghoat  tlw 
neighbourhood  is  generally  rich  in  the  greensand,  the  good  eflbeti 
of  this  are  sometimes  impaired  by  the  presence  of  decomposing 
•ulphuret  of  iron,  which  it  derives  especially  from  the  ovnrlyiDg 
ferruginous  bed. 

At  Judge  Patterson's  we  have  a  convincing  proof  of  the  hurt- 
ful influence  of  the  copperas,  in  a  marl  otherwise  ezcelleot ;  hii 

being  extremely  rich  in  the  fertilizing  green  grains.    The  bank 
for  a  few  feet  up  from  the  level  of  the  water,  is  composed  of  th€ 
marl  stratum,  abounding  in  the  yellow  astringent  efflorescence. 
Tried  upon  the  land,  it  has  been  found  injurious  to  the  crops  tof 
at  least   the  first  year  or  two,  unless  when  applied  in  great; 
moderation. 

Where  the  poisonous  impurity  is  abundant,  it  is  not  safe  to 
employ  more  than  five  loads  of  the  marl  upon  an  acre ;  nor  do  I 
see  any  good  reason  why  five  loads  of  a  rich  marl  is  not  enough, 
in  nearly  all  cases,  for  a  single  dressing. 

The  entire  material  of  the  beach  beneath  the  bank,  consists  of 
the  dark  greensand,  from  which  nearly  the  whole  of  the  astrin- 
gent matter  appears  to  be  removed  by  the  washing  of  the  waves, 
as  the  caving  of  the  bank  from  time  to  time,  brings  down  the 
matter  upon  the  beach,  and  within  the  dissolving  action  of  the 
water.   • 

This  washed  marl  is  pure,  and  may  be  used,  as  some  experi- 
ments made  by  Judge  Patterson  have  fairly  proved,  in  any  pro- 
portion, even  at  the  rate  of  one  or  two  hundred  loads  to  the  acre, 
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without  showing  any  caustic  action  upon  the  vegetation.  This 
among  other  facts  induces  me  to  recommend  to  the  farmers,  to 
expose  their  caustic  or  astringent  marls  to  the  rain  for  a  seasony 
before  attempting  to  employ  them. 

On  the  south  side  of  the  river^  one-fourth  of  a  mile  below  Red 
Bank,  the  shore,  which  is  rather  steep  and  about  twenty-five  feet 
high,  displays  a  bed  of  dark  micaceous  sandy  clay,  overlaid  by  a 
mass  of  diluvial  sand  and  gravel  twelve  feet  in  thickness — the 
line  of  separation  between  these  being  very  obvious.  The  dark 
micaceous  clay  and  sand  on  this  side  of  the  river  seems  to  replace 
the  upper  impure  layer  of  marl  of  the  opposite  or  north  shore. 
From  the  surface  of  the  water  to  its  upper  edge  it  is  about  twelve 
feet  in  thickness,  and  it  extends  down  along  the  water's  side  as 
far  as  Jeffries'  Point. 

The  stratum  of  pure  greensand  lying  immediately  below  this 
layer,  corresponds  to  the  lower  bed  on  the  north  side  of  the  river. 
[t  consists  almost  entirely  of  the  green  granules.  The  marl  is 
penetrated  to  the  depth  of  about  twenty  feet  at  several  spots 
along  the  beach.  Though  Jeffries'  Point  seems  to  be  the  termi- 
oation  of  the  dark  micaceous  clay  and  the  underlying  greensand 
on  the  south  side  of  the  river,  yet  there  are  good  reasons  for 
inferring  that  the  marl  extends  along  the  opposite  side  at  an 
accessible  level  the  whole  way  to  the  extremity  of  the  peninsula 
dividing  the  Nevesink  and  Shrewsbury  rivers. 

The  marl  at  Jeffries'  Point  is  of  a  lighter  green  than  any  in 
this  immediate  quarter.  Very  few  organic  remains  occur  in  the 
l^reensand  formation  in  this  vicinity,  either  in  the  clifis  of  the 
Nevesink  Hills  or  in  the  banks  of  the  river. 

The  marl  of  Jeffries'  Point  gives  by  analysis  the  following : 

CompasUion. — In  100  parts: 

Greensand,       ...  92*6 

Clay,        ...        -  7-5 

Quartzose  sand,        -        -  none. 


lOOO 


The  proportion  of  potash  in  this   marl,  deduced  from  the 
average  quantity  in  the  greensand,  is  10  per  cent. 
When  washed,  the  granules  are  large  and  of  a  dark  green  colour. 
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A  marl  laken  from  ihe  beach  nea 

r  Red  Bank,  belonging  to 

Jonathan  M'Lanc,  exhibiled  the  follow 

ing 

Composition.— In  100  parts: 
Greensand, 

91-4 

,                              Clay.        -        -        - 
1                            Quartzose  sanil. 

8-e 

non& 

1000 

The  jxstaih  in  Ihis  marl,  by  cakulalion,  is  very  neariy  Iff 

per  cent. 

The  ordinary  aspect  of  the  mar)  is  a  dull  green  j  that  of  ihe 

washed  greensand  is  a  brighler,  purer 
rather  large. 

green.     The  granules  are 

Marl  of  good  quality  displays  itself  in  several  places  between 
Red  Bank  and  Shrewsbury,  and  around  Eatonlown.     Thai  at 

ihe  farm  of  Mr.  Lafetrca  near  Ealontown  affords  by  analysis  ihe 

following 

Composition.— In  100  parts: 
Greensand, 

^^ 

flay, 

Quarlzose  sand,  -        -  S 

100 

The  potash  in  this  marl,  by  estimation  from  the  amount  of  the 
greensand,  is  9.1  per  cent. 

About  one  mile  southeast  of  Ealontown,  in  a  low  swampy  tract 
of  ground,  Dr.  John  P.  Lewis  has  uncovered  a  stratum  of  somd' 
what  peculiar  marl,  composed  of  fragmentary  shells,  a  tittlff 
greensand,  and  much  quarlzose  sand  intermixed.  Prom  several 
trials  which  have  been  made,  it  would  appear  to  be  endowed 
with  decidedly  fertilizing  properties. 

Between  Eatonlown  and  Long  Branch,  and  about  three  miles 
from  the  sea-shore  and  two  from  Eatonlown,  at  a  mill  called 
Turtle  Mill,  there  occurs  a  variety  of  marl  somewhat  analogous 
to  the  above.  It  consists  of  hardly  any  thing  but  shells  in  a 
fragmentary  condition,  very  frinble  and  purely  calcareous,  and 
contains  but  a  very  small  share  of  the  green  particles;  its  colour 
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is  yellowish,  owing  to  a  small  portion  of  common  sand.  The 
shells  are  in  a  very  broken  condition,  but  we  may  recognise 
them  to  belong  to  the  well  known  secondary  fossils  of  the  marl. 
The  large  shell  called  Terebratula  Harlani  seems  to  constitute  a 
large  portion  of  the  mass.  Something  shnilar  is  seen  farther  to 
the  south,  on  the  farm  of  Mr.  Field,  about  one  and  a  half  miles 
from  Eatontown.  This  deposit  deserves  to  be  traced  more  mi- 
nutely, as  it  is  probably  a  new  variety  of  marl  fit  for  the  agricul- 
ture of  the  neighbourhood,  containing  much  more  lime  than  the 
greensand  formation  usually  possesses. 

Long  Branch. — Along  the  clifis  facing  the  ocean  in  front  of  the* 
boarding-houses  at  Long  Branch,  appearances  in  several  places 
show  that  the  true  marl  stratum  meets  the  sea-coast  in  this 
quarter,  and  that  it  cannot  lie  at  any  considerable  depth  below 
the  beach.  About  half  a  mile  north  of  Renshaw's,  at  apparently 
the  highest  point  in  the  clifT,  the  astringent  clay  bed  which  so  ge- 
nerally accompanies  the  marl  as  an  overlying  stratum  is  exposed, 
rising  four  or  five  feet  above  the  average  level  of  the  beach.  This 
itself  is  strongly  indicative  of  the  existence  of  the  marl  at  no  great 
distance  beneath.  The  probability  of  this  is  manifested,  how- 
ever, in  another  way.  The  sand  of  the  beach  contains  a  very 
notable  proportion,  often  five  per  cent  or  more,  of  the  green 
granules  of  the  marl,  which  examination  assures  me  cannot  be 
derived  from  any  of  the  strata  in  this  part  of  the  bank,  and  which 
therefore,  can  only  come  from  a  bed  extending  into  the  sea  below 
the  ocean  level,  or  at  least  lying  as  low  as  the  base  of  the  clifT. 
This  mixture  of  the  green  granules  among  the  sand  of  the  beach 
is  observable  along  the  whole  of  the  bay  shore,  from  near  Chapel 
to  the  Telegraph  Hill,  and  thence  along  the  ocean  side  from  the 
mouth  of  the  Shrewsbury  river  past  Long  Branch  to  Deal,  and 
somewhat  further.  It  has  been  discovered  somewhat  recently, 
that  the  beach  sand  throughout  this  line  is  endowed  with  active 
ibrtilizing  powers,  attributed  heretofore  to  salt  and  other  supposed 
marine  substances  in  the  beach.  But  the  well  known  properties 
of  the  green  grains,  coupled  with  the  fact  that  in  every  place 
along  the  shore  further  south  than  Deal,  where  the  marl  does  not 
reach  the  coast,  the  sand  of  the  beach  contains  none  of  the  dark 
granules,  prove  conclusively  that  the  benefits  so  distinctly  per- 
ceived, are  attributable  to  the  source  which  I  suppose.    The  good 
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eflccia  of  the  beach  sniid  are  strikingly  cshJbiled  upon  Wardell's 
farm,  a  liiilc  norlh  of  Long  Branch :  no  less  decided  resulis  are 
also  witnessed  on  ihe  farm  of  Jacob  Curlis,  at  Deal  The  moit 
■lerile  paiches  of  sandy  soil  are  made  to  yield  very  abundnnt 
crops  of  corn  by  Ihe  use  of  this  powerful  agent.  The  quantity 
of  ihc  beach  sand  applied,  is  often  as  great  as  two  hundred  loadi 
to  the  acre;  but  the  facilities  for  procuring  and  spreading  il  are 
very  great.  It  is  obviously  a  point  of  importance  to  discover 
ihose  porli<ins  of  the  beach  where  the  green  mailer  is  most  abun- 
dant; for  there  are  spots  which  are  much  darker  than  the  resl  froni 
this  cause.  Experience  has  already  taught  that  the  sand  gathered 
after  the  heavy  storms  of  the  winter,  is  the  most  eflicieni,  a  fact 
countenancing  the  notion  that  ihe  green  grains  arc  cast  up  hy  the 
beating  of  the  surf.  The  high  degree  of  fertilizing  power  jjos- 
tessed  by  the  beach  sand,  upon  both  the  clayey  and  dry  s^nij 
soils  of  this  portion  of  the  !>ea-board,  goes  far  towards  eslabtisb- 
ing  several  very  essential  points  in  Ihe  doctrine  previously  ad- 
vanned  concerning  the  cause  of  the  enriching  qualilies  of  lie 
greensand.  It  clearly  demonstrates,  in  the  first  place,  that  the 
eHicacy  of  the  marl  lies  mainly  in  these  green  granules,  and  not. 
as  many  imagine,  in  the  shells  and  other  foreign  substances  dis- 
covered occasionally  in  the  bed.  Il  moreover  decides  the  point, 
that  the  more  essential  and  permanent  properties  of  this  miiwral 
are  in  no  way  coonecied  with  the  gypsum,  or  with  the  carbonate 
of  lime,  which  so  frequently  form  a  coaling  upon  the  greeo  graini. 
Both  of  these  incrusling  maltersi  should  they  exist  in  the  straliKn 
from  which  the  granules  are  derived,  are  too  easily  dissolved  bjr 
the  water  which  incessantly  washes  the  shore,  to  remain  in  ibe 
sand  in  the  smallest  appreciable  quantity. 

We  are  forced,  therefore,  to  ascribe  the  usefulness  of  the  greeo 
mineral  to  its  potash,  the  only  ingredient  of  an  alkaline  actioo 
which  is  always  present  and  which  is  essential  to  its  composttios. 

Another  imporlant  consideration  is,  that  the  marl  or  green 
mineral  loses  nothing  of  its  potency  by  a  long  exposure,  even  of 
years,  to  water  and  the  atmosphere ;  in  other  words,  that  it  ia  not 
dissolved,  or  decomposed,  or  changed,  by  the  ordinary  atmosphe- 
ric agents  which  react  so  powerfully  upon  many  other  minerab- 
We  are  to  regard  il,  therefore,  as  nearly  unchangeable  until  (be 
roots  of  the  planti  come  in  contact  with  il,  cause  its  deconpooi- 
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tion,  and  by  the  vital  powers  of  their  organs,  imbibe  a  portion  of 
some  of  its  constituents. 

When  we  behold  a  luxuriant  harvest,  gathered  from  fields  in 
which  the  original  soil  is  of  a  kind  least  of  all  congenial  to  vege- 
tation ;  when  we  find  that  all  this  fertility,  contrasting  so  strikingly 
with  the  barrenness  around  it,  proceeds  from  a  few  granules  of 
a  substance  sparsely  distributed  through  the  enormous  and  coun- 
teracting excess  of  sea-beach  sand,  more  arid  than  the  soil  to 
which  it  is  applied,  are  we  not  led  to  look  with  admiration  on  the 
potent  properties  of  this  curiously  constituted  mineral  7  The  deve- 
bpements  of  geology  are  full  of  instances  like  this,  showing  in 
how  many  unlooked-for  ways,  the  mineral  world  may  be  made 
subservient  to  the  good  of  mankind. 

This  striking  proof  of  the  fertilizing  power  of  the  marl  ought 
to  encourage  those  districts  not  directly  within  the  tract,  where 
some  of  the  strata  possess  the  green  granules  in  a  sensible  pro- 
portion. It  expands  most  materially  the  limits  of  the  territory 
where  marling  may  be  attempted,  and  points  us  to  many  beds  as 
fertilizing,  which  otherwise  would  be  deemed  wholly  inefficacious. 

There  can  be  no  doubt  that  the  agriculture  of  our  seaboard 
States  is  destined  to  derive  essential  benefit  from  the  remarkably 
wide  distribution  of  this  green  granular  mineral  under  various 
geological  relationships,  besides  those  in  which  it  presents  itself 
io  New  Jersey. 

Thus  the  tertiary  shell  marls  of  Delaware,  Maryland,  and  Vir- 
ginia, and  I  might  add  of  other  States  still  farther  south,  contain 
not  unfrequently  as  high  a  per  ccntage  of  the  greensand,  as  does 
^tbe  sea-beach  sand  upon  the  coast  of  Monmouth  county  in  New 
'Jersey;  and  I  may  mention  that  my  brother.  Professor  William 
£.  Rogers,  of  the  University  of  Virginia,  charged  with  the  geolo- 
gical survey  of  that  State,  has  already  done  inrportant  service  to 
ihe  agriculture  of  some  districts,  by  discovering,  and  calling  at- 
lention  to  the  existence  of  the  greensand  in  the  tertiary  strata  of 
Virginia. 

Between  Long  Branch  and  Deal,  the  marl  stratum  has  been 
penetrated  thirty  feet.  The  upper  two  feet  consist  of  a  green 
clay,  seemingly  derived  from  the  disintegration  of  the  green 
grains,  intermixed  with  a  large  proportion  of  yellowish  white 
clay.  The  main  marl  bed  having  a  thickness  of  about  twenty- 
six  feet,  contains  several  subordinate  layers,  but  all  contain  a 
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large  share  of  ihe  green  granules.  Beneath  the  nhole  there  is l 
gruy-yellowish  clay,  in  which  the  grains  abiiund;  they  are  remark- 
ably large,  and  arc  associated  with  numerous  casts  of  shells.  A 
similar  layer  is  seen  in  Jacob  Curlis's  pits,  where  it  contains  beau- 
tiful casts  of  the  navtilm  and  sevetal  univalve  shells,  and  aln 
shark's  tceih.  The  marl  straium,  composed  of  nearly  the  same 
layer,  is  exposed  again  between  Jacob  Curlis's  and  the  Whale 
Pond  Mill,  at  John  Curlis's.  At  all  these  pnima,  the  bed  coniaioi 
a  considerable  share  of  astringent  matter,  sulphate  of  iron,  which, 
wherever  it  shows  itself  in  excess,  may  be  counteracted  by  fol- 
lowing the  suggestions  proposed  in  this  report. 

El'sha  WesC»,  near  Long  Branch. — A  very  interesting  and 
rather  extensive  exposure  of  ihe  marl  straium  may  be  seen  on 
the  farm  of  Elisha  West,  about  one  mile  south  of  the  boarding- 
houses  at  Long  Branch,  and  in  a  direct  line,  not  more  than  b 
fourth  of  a  mile  from  Ihe  sea.  The  pit  is  dry,  a  rather  untisud 
circumstance,  and  occurs  near  the  head  of  a  gently  sloping 
hollow  or  small  valley,  which  circumstance  in  connexion  with 
the  obvious  outline  of  the  ground  between  it  and  the  ahore,  leads 
the  observer  to  believe  that  the  top  of  the  stratum  is  not  as  low, 
by  several  feet,  as  the  sea-bench-  It  follows,  if  this  be  correct, 
either  that  the  marl  bed  runs  horizontally  and  meets  the  clifls  at 
the  sea-side,  above  (heir  base,  where  the  inchned  pile  of  fallen 
matter  may  conceal  it,  or  else  that  it  descends  with  a  gentle 
eastward  dip  until  it  merges  beneath  the  ocean  at  a  lower  level 
than  the  tide.  This  question  is  of  some  consequence  to  the  aeigb' 
bourhood,  for  a  good  marl  pit  opened  directly  on  the  shore  woald 
benefit  no  inconsiderable  line  of  coast. 

The  section  in  the  pit  is  about  twenty  feet  deep,  being  almost 
entirely  in  the  marl  stratum.  The  top  layer,  one  foot  thick,  con- 
sists of  an  indurated  marl,  somewhat  similar  to  that  at  the  top  of 
the  marl  at  Ely's,  on  Shark  river.  It  contains  but  a  trivial  pro- 
portion of  the  granules,  which  are  imbedded  in  a  paste  of  a 
grayish-white  calcareous  clay,  identical  in  aspect  and  compo- 
aition  with  certain  waterworn  rocky  masses  which  strew  the 
beach  in  front  of  the  boarding-houses.  This  apparent  identity  ia 
all  respects  except  hardness,  furnishes  a  farther  proof  that  the 
marl  stratum  is  prolonged  to  the  sea>side,  and  rests  either  at  the 
level  of  the  beach  or  at  so  small  a  depth  beneath  the  surface,  as 
to  be  within  the  action  of  Ihe  surf,  which  may.  I  conceive,  disturb 
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and  bring  to  shore  not  only  portions  of  this  upper  bed,  but  likewise 
of  ihe  softer  marl  below. 

Beneath  this  upper  bed  in  the  pit  at  Elisha  West's,  there  occurs 
a  hardy  somewhat  firmly  cemented  mass,  consisting  of  light  green 
grains  and  a  little  ordinary  sand,  the  whole  being  eight  feet  thick* 
Id  it  is  a  very  thin  layer  of  white  clay.  Lower  down  we  meet  a 
gray  and  afterwards  a  yellowish  ferruginous  marl,  both  rather 
sandy,  and  in  aggregate  thickness  about  three  feet. 

Still  lower  and  throughout  the  rest  of  the  vertical  section  we 
find  a  layer  of  yellowish  ferruginous  sand,  containing  a  very 
moderate  proportion  of  the  green  grains.  Few  or  no  shells  are 
visible  in  the  perpendicular  wall  or  section  disclosed  in  this  pit, 
but  numerous  traces  of  casts  occur,  showing  that  they  have  once 
been  there,  and  intimating  the  nature  of  the  change  which  they 
have  undergone,  and  the  possibility  that  they  may  have  furnished 
to  parts  of  the  stratum  a  small  amount  of  difiuscd  carbonate  of 
lime  and  perhaps  gypsum. 

The  marl  from  the  pit  of  Elisha  West  displays  by  analysis  the 
following 

Comjxmiion. — In  100  parts : 

Greensand,       -         -        -  73*2 

Clay,        ....  22-8 

Quartzose  sand,      .  -        -  04*0 
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The  amount  of  fxdash,  deduced  from  the  above  proportion  of 
greensand  is  about  8*4  per  cent. 

This  marl  is  a  light  yellowish  green;  adhesive;  the  admixed 
clay  giving  it  a  mottled  appearance.  The  washed  material  is 
darker  and  more  distinctly  green ;  the  granules  are  small. 

Tinton  Falls. — The  stratum  here  is  a  dark  brown  and  greenish 
friable  sandstone,  which  forms  a  horizontal  ledge  across  the 
creek,  causing,  by  its  abrupt  termination,  a  sudden  fall  of  about 
sixteen  feet.  It  seems  to  be  nothing  more  than  a  very  sandy  and 
highly  ferruginous  marl,  consolidated  by  the  cementing  action  of 
the  oxide  of  iron  into  a  moderately  compact  sandstone.  It 
abounds  in  the  usual  characteristic  shells  of  the  marl  series,  but 
these  are  almost  invariably  in  the  state  of  casts.  The  amount  of 
the  green  grains  in  the  rock  is  not  very  considerable,  though 


250  ' 

sufficient,  in  some  of  ihe  layers,  to  imparl  a  decidedly  green  or 
dark  «\\vc  hue  lo  ihe  ollierwise  brown  mass.  Three  layers  of 
nearly  similar  aspect,  all  diflering  somewhat  in  their  hnrdnen 
and  the  proportion  of  oxide  of  iron  and  of  the  green  granules,  an 
to  be  (it>served  here. 

Whether  this  rocky  stratum  at  Tinlon  Falh  may  not  be  the 
equivalent  of  the  brownish  ferruginous  sandstone  with  casW, 
which  overlies  the  friable  marl  in  the  Nevesinks,  near  the  mooih 
of  Shrewsbury  river,  or  whether  ii  is  the  true  marl  siraium  rather 
more  ihan  usually  cemented,  and  ferruginous,  are  questions  wliich 
it  is  of  some  importance  to  determine,  in  order  to  form  a  juil 
opinion  as  to  the  probability  of  meeting,  at  a  moderate  depth,  the 
valuable  bed  of  loose  greensand  itself. 

Nearly  upon  the  same  horiKonial  line  with  the  top  of  this  rock, 
and  at  a  less  distance  than  a  fourth  of  a  mile,  a  bed  of  snndf 
green  marl,  not  consolidated,  shows  itself  very  near  the  surface  of 
the  fields  upon  the  Monmouth  road.  The  somewhat  clayey  lei* 
lure  and  greenish  hue  of  the  road  itself  between  this  point  lad 
Eatontown,  is  strongly  indicative  of  the  proximity  of  (he  m«i 
stratum  to  the  soil. 

Poplar  Sti-amp. — At  Jacob  Woolley's,  Poplar  Swamp,  the  sec- 
tion of  the  mar]  stratum  which  is  exposed,  exhibits  three  separata 
layers.  The  top  bed  is  about  three  feet  thick ;  the  granules  in 
of  a  light  green,  and  mixed  with  them,  is  a  smal]  quantity  of  com- 
mon siliceous  sand.  The  next,  or  middle  layer.  Is  four  feel  thick, 
of  a  much  darker  green ;  and  Ihe  bottom  bed  is  of  a  dull  gttait- 
ish  ash  colour,  and  contains  rather  less  than  finy  per  ceitt  of  ih 
green  granules,  the  rest  being  clay  and  ordinary  sand.  Veryfe" 
shells  occur  at  this  locality,  though  bones  of  the  fossil  crocodile 
and  shark's  teeth  are  occasionally  met  with. 

The  middle  stratum  gives  indications,  from  its  darker  gff» 
colour  and  greater  freedom  from  foreign  matter  of  being  the  toot 
efficacious  of  the  three  as  a  marl.  Astonishing  results  have  be^ 
produced  by  it  when  applied  in  the  proportion  of  from  seveato 
ten  loads  lo  the  acre. 

This  marl  lies  on  Poplar  Brook,  the  source  of  which  is  about* 
mile  west  of  Mr.  Woolley's,  its  entrance  lo  the  ocean  being  ■' 
Deal.  There  is  marl  in  the  banks  of  the  meadows  and  adjace"! 
rsTines  throughout  nearly  the  whole  length  of  the  stream. 
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Voolley  manured  a  piece  of  land  in  the  proportion  of  two 
loads  of  good  stable  manure  to  the  acre,  applying  upon 
sent  tract  of  the  same  soil  his  marl  in  the  ratio  of  about 
loads  per  acre.  The  crops,  which  were  timothy  and 
^ere  much  heavier  upon  the  section  which  had  received 
I:  and  there  was  this  additional  fact  greatly  in  favour  of 
1  manure  over  the  putrescent  one,  that  the  soil  was  also 
free  from  weedSfViYvXo  the  stable  manure  had  rendered  its 
»p  very  foul. 

jreensand  stratum  at  Poplar  Swamp  seems  to  be  almost 
free  from  any  sulphate  of  iron  or  other  astringent  mate- 
I,  as  a  consequence,  the  crops  seem  not  to  be  scorched  by 
L  dose,  however  lavishly  applied. 

^  can  be  no  doubt  that  twenty  loads  of  marl  per  acre 
)  regarded  as  an  unnecessarily  bountiful  dressing,  but 
Dg  the  relative  cost  of  the  two  manures,  when  employed 
Uio  above  stated,  we  find  a  considerable  disparity  in  fa- 
'  the  greensand.  Placing  the  home  value  of  farm-yard 
at  one  hundred  cents  for  each  two-horse  load,  and  that  of 
1  at  twenty-five  cents  per  load,  we  have  the  expense  of 
ig  one  acre,  tux>  hundred  dollars;  of  marling  the  same, 
in. 

being  an  experiment^  an  extravagantly  large  dressing  of 
was  employed,  but  not  exceeding  the  usual  average  ap- 
1  more  than  the  twenty  loads  of  marl  surpassed  what  was 

rience  has  already  shown  that  land  once  amply  marled 
its  fertility  with  little  diminution  for  at  least  ten  or  twelve 
f  care  be  had  not  to  crop  it  too  severely ;  while  with  all 
ible  precautions,  the  stable  manure  must  be  renewed  at 
*ee  times  in  that  interval  to  maintain  in  the  soil  a  corre- 
j  degree  of  vigour, 
from  Mr.  Woolley's  middle  bed  possesses  this 

iMtion. — In  100  parts : 

Greensand,        -        .        -  86 

Clay,         ....  12 

Quartzose  sand,         -        -  2 

100 


Tb«  BDiouot  of  pataA  by  eiperimeDt  in  thu  marl,  is  7-6  per 
cent. 

I  pment  barb  the  aiwIyRt  or  aDOtber  marl  from  the  same 
DatghboDrhood.  It  is  that  of  Mr.  Joha  Howlandt  of  Pofrfar 
Swamp.  lis  colour  is  grayiih-grewt  owing  to  a  coating  of  car- 
bonate of  lime  on  »om«  of  the  particloa.  The  waibed  material 
it  a  light  and  rather  rich  green. 

Compotiliott. — Tn  100  parls:  <^^^M 

Greensand,  -                  -     i  -    ^  g^^F.  8W 

^  .         Clay  wiih  a  lillle  carbonate  of  lime,       -  8-5 

Quartzosc  sand,    -        -        -        •        •  S-0 

100-0 
The  amount  of  potash  deduced  from  thai  of  the  greenaaod,  is 
0-7  per  cent. 

Shark  River. — Ely's  marl  pits,  on  Shark  river,  present  the  fol- 
lowing layers  in  ihe  descending  scries: 

1st.  A  dark-brown  or  amber-coloured  mixltire  of  sand,  day, 
and  mica;  reminding  one  strongly,  both  from  smell  andakpect, 
of  an  ooze  of  the  ocean.  It  sometimes  contains  lliin  seams  of 
very  coarse  sand,  completely  water<worn  and  rounded.  This  bed 
ii  between  sereo  and  eight  feet  in  thickness,  and  is  seen  resting 
immediately  on  an  indurated  or  cemented  marl.  It  is  visible 
elsewhere  in  the  neighbourhood,  and  always  has  the  astringent 
character  of  the  corresponding  bluish  sandy  clay  alrendy  so 
oflen  mentioned,  with  which,  in  fact,  I  hold  it  to  be  identical  as 
a  stratum. 

2d.  A  hard  cemented  marl,  being  a  paste  of  a  yellowish  white 
clay,  perhaps  containing  gypsum,  with  a  moderate  sprinkling 
of  the  marl  grains.  Eicept  in  its  being  a  cemented  mass  it 
differs  but  little  from  the  bed  of  friable  marl  which  underlies  it 
It  is  two  feet  thick. 

3d.  This  lower  stratum  yields  the  well  known  marl  so  moch  in 
request  in  this  part  of  JMonmouth.  When  moist,  the  mass  pos- 
sesses a  dark,  dull,  grayish  hue,  from  the  colour  of  the  clay 
which  coats  the  granules.  When  dry  the  colour  is  a  very  dark 
plumbago  (black-lead)  tint,  or  sometimes  a  deep  olive-green  tinge. 
It  consists  of  little  else  than  the  dark  granules,  the  small  quaotiiy 
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>f  clay  present  occurring  only  as  a  thin  coating  upon  the  grains. 
The  lower  part  of  this  layer  has  a  more  yellowish  hue  from  a 
^ater  excess  of  the  clay,  which  is  here  rather  ferruginous. 
The  thickness  of  the  bed  is  not  known,  though  it  has  been  pene- 
trated sixteen  or  seventeen  feet 

I  have  witnessed  its  action  on  some  very  poor  light  soils,  which 
were  rendered  highly  fertile  from  the  use  of  this  marl  in  a  first 
dressing  of  five  loads  to  the  acre,  and  an  equal. quantity  at  the 
next  rotation  of  the  crops. 

The  best  marl  of  Ely's  bed  exhibits  the  following 

Composition. — In  100  parts : 

Greensand,          -        -        -  80 

Clay, 20 

Quartzose  sand,  -        .        .  none. 


100 
The  amount  of  jn^cLsh  in  this  marl,  by  calculation,  is  9*2  per 
cent 

The  following  analysis  shows  the  composition  of  another  marl 
of  this  neighbourhood,  that  from  the  pit  of  Mr.  John  Shafts-  of 
Shark  river. 

The  specimen  was  taken  from  near  the  mill,  and  is  the  best  of 
the  several  samples  procured. 

Composition. — In  100  parts : 

Greensand,          -        -        .  87 

Qay, 11 

Quartzose  sand,  .        •        -  2 


100 
The  amount  of  jMlash  ascertained  by  analysis,  is  9.5  per  cent. 

Squankum. — Thorp*s  marl,  near  Squankum^  presents  the  fol- 
lowing varieties : 

1st  On  the  top,  a  bed  of  diluvial  sand  and  gravel,  and  in 
certain  places  a  coarse,  ferruginous  sandstone,  sometimes  two 
feet  thick. 

52d.  A  light  greenish-blue  clay,  the  upper  part  of  which  some- 
times shades  into  a  brown  sandy  clay,  like  the  corresponding  bed 
at  Shark  river.  One  portion  of  this  contains  a  small  mixture  of 
the  green  granules.    This  portion  appears,  in  fact,  to  graduati 
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into  the  upper  part  of  ihe  marl  bed,  in  which  there  is  not  uq- 
frequeiiily  as  much  as  6fty  per  cent,  of  the  ciay  itself. 

3d.  The  inferior  layer  is  the  true  marl  stratum,  consisting  of 
little  else  than  the  green  granules.  When  dry,  the  colour  of  the 
mass  is  a  tolerably  light  grayish  green,  but  not  uniform,  light 
specks  occurring  throughout  Ihe  marl. 

When  the  heaps  have  dried,  the  external  grains  are  coated,  in 
some  degree,  with  a  while  efflorescence.  The  upper  portion  of 
the  bed,  in  consequence  of  containing  much  of  the  aslringeal 
clay,  presenls  a  good  deal  of  ibe  yellowish  efflorescence  ascribed 
to  copperas.  The  depth  which  has  been  reached  in  the  pits  ii 
about  twenty  feet,  and  hitherto  the  bottom  of  the  marl  has  not 
been  struck.  The  lower  part  of  the  stratum  is  conceived  to 
contain  the  best  marl.  It  is  not  free  from  decomposing  sulphurel 
of  iron,  judging  from  the  strong  odour  of  sulphur  which  every 
pile  of  it  exhales,  and  which  it  does  not  lose  even  after  being 
conveyed  to  a  distance,  and  Jong  exposed  (o  ihe  weather.  It 
probably,  therefore,  contains  a  slight  impregnation  of  sulphate  of 
iron  or  copperas,  but  not  enough  to  injure  it,  if  we  are  to  infer 
from  the  reputation  which  this  marl  possesses. 

At  the  pits,  which  are  very  extensive,  Ihe  marl  is  sold  at  the 
rate  of  37i  cents  the  load,  the  purchasers  having  to  dig  it  It  ii 
transpoi'ted  by  wagons  to  a  distance,  in  some  directions,  of  tweni; 
miles,  and  retailed,  when  hauled  thai  far,  at  the  rate  of  10  « 
even  ISi  cents  per  bushel,  being  very  profitably  spread  upon  ibe 
soil  in  the  small  proportion  of  twenty-five  or  even  twenty  bmheb 
to  the  acre. 

Id  its  external  aspect  this  marl  does  not  difler  from  many 
others  in  the  State,  nor  am  I  convinced  that  it  surpasses  a  niuao- 
rous  list  in  point  of  efficacy  as  a  fertili^ng  ageoL  Tbfl  amouot 
of  potash  which  it  contains  is  materially  less  than  belongs  lo  ' 
large  proportion  of  the  better  marls  of  the  region. 

Marl  Jrom  the  upper  pari  qf  the  bed  at  Squankum, 
Composition. — In  100  parts: 

Greensend,  -  .  -  5S-38 
Clay,  -  .  -  -  27-64 
Quartzose  bhik],       •        -         14-00 

100-00 
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The  amount  o( potash  in  this  marl,  deduced  from  au  analysis  of 
the  greensand  of  this  locality,  is  6*1  per  cent. 

Marl  from  the  middle  pari  of  the  bed  at  Squankum. 

Composition. — In  100  parts: 

Greensand,      ...  35-72 

Clay,      -        -        -        .  54-28 

Quartzose  sand,       -        -  10-00 


100-00 

The  amount  of  potash  in  this  marl,  deduced  from  that  of  the 
greensand,  is  3*7  per  cent 

Marl  from  the  lower  part  of  the  bed  at  Squankum. 

Composition. — In  100  parts: 

Greensand,     ...  68-29 

Clay,      -        -        .        -  27-71 

Quartzose  sand,       -        -  4-00 


100-00 

The  amount  of  potash  which  this  marl  contains,  derived  from 
an  analysis  of  the  selected  grains,  is  7*1  per  cent 

Id  the  neighbourhood  of  Mount's  Mills  or  Berkelue's,  at  Mr. 
Rue's,  half  a  mile  south  of  Spotswood,  there  is  a  black  clay 
like  that  of  Middletpwn  Point,  containing  a  considerable  quantity 
of  the  marl.  It  has  been  thought  to  be  somewhat  beneficial  to 
the  land.  It  is  near  Mr.  Berkelue*s  mill-pond,  and  not  in  the 
bwest  ground.  There  is  a  considerable  undulation  of  the  surface 
in  this  quarter,  though  the  denudation  would  seem  not  to  have 
reached  a  low  level.  The  superficial  stratum  is  sandy,  contain- 
ing also  some  of  the  loose  materials  characteristic  of  the  marl 
region. 

At  the  pits  of  William  Johnson,  one  mile  east  of  the  former, 
the  supposed  marl  stratum  exhibits  a  small  proportion  of  the 
greensand  with  much  siliceous  sand,  some  clay  and  mica,  and 
has  a  decidedly  sulphurous  odour;  it  also  tastes  of  copperas. 


and  haa  a  yellow  crusl.  These  pits  lie  ia  the  side  of  a  hill,  on 
iho  road  from  the  mills  to  Johnson's  house.  Around  thia  neigh- 
bourhood the  land  is  rather  high,  and  hence  perhaps  the  irue 
marl  has  not  yet  been  reached.  The  proximity  of  this  impure 
marl  to  the  railroad,  makes  it  desirable,  if  possible,  lo  learn 
whether  ihe  true  greensaod  bed  does  iiol  lie  below  it  at  ao  ac- 
cessible depth. 

Three  miles  from  Engliahlown,  on  iho  Matchaponix  creet,  at 
John  Pcrrine's  saw-mill,  the  same  stratum  is  seen  as  at  Rue's. 
It  is  not  so  destitute  of  the  grains  of  marl  as  to  be  entirely  iin6l 
for  use.  It  occupies  the  bed  of  Ihe  creek  for  some  distance 
below  the  saw-mill.  It  is  sandy  and  micaceous,  with  small 
irregular  concretions  of  clay  cemented  by  oxide  of  iron,  aod  a 
few  grains  of  marl. 

In  many  parts  of  this  section  there  is  a  stratum  of  a  moltleij 
bluish  clay  with  blotches  of  yellow  ferruginous  clay.  This  lie* 
over  the  spurious  marl  stratum,  and  looks  not  utilike  the  up^ier 
marl  bed  at  Middlelown  and  its  vicinity. 

Around  the  parsonage,  two  and  a  half  miles  from  EnglishtowDi 
on  the  road  to  Freehold,  the  marl  is  pretty  good,  though  a  litlk 
impure  from  containing  some  sand  and  clay.  At  no  great  depth 
it  contnins  shells  and  other  fossils-  The  soil  is  sandy,  but  grows 
better  to  the  rwrthwest.  All  the  indicalioDs  of  the  marl  regioa 
are  present  here. 

In  and  around  the  farm  of  Mr.  Hunt,  one  mile  from  Bloom*' 
burg  tavern,  the  marl  lies  extensively  deDuded  in  the  meadovrs- 
It  is  pretty  good,  consisting  mainly  of  greenish  grains,  with    * 
good  deal  of  clay.     These  meadows  are  very  ferrugiaoiw,  ac^ 
contain  bog  iron  ore.* 

Marl  from  the  farm  qf  Mr.  Hunt. 
Composition. — In  100  parts: 

Greensand,        .        .        -        75-0 

Clay 19-6 

Quartzose  sand,         -        •  5*5 

100-0 

The  proportion  of  potath  which  this  marl  contains,  deduced 
bom  that  in  the  greeniand,  is  8-6  per  cent. 
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The  marl  seems  not  to  be  known  much  farther  to  the  north- 
west, in  which  direction  there  is  a  low  range  of  hills  of  denu- 
dation. 

Below  the  dam  at  Bargain's  mill,  on  the  Millstone  creek,  the 
spurious  marl  stratum  is  visible  again.  At  Licwis  Perrine*s,  half 
way  between  this  and  the  Presbyterian  church,  the  marl  is  found, 
but  not  very  good;  it  lies  rather  high  in  the  fields.  The  true 
marl  is  known  here  as  far  west  as  Mr.  Van's,  two  miles  farther 
iowards  the  railroad  on  Rocky  brook,  one  mile  below  Imlay's 
nills.  The  quality  is  not  known,  but  it  is  supposed  to  be  tlie 
oferior  sort 

At  Willow  Tavern  or  Clarksburg,  a  thin  layer  occurs  in  the 
roadside,  being  a  light-green  marl  with  yellow  specks.  Beneath 
Jiis  there  is  a  whitish  bed  of  siliceous  sand  with  white  clay  and 
I  very  few  yellow  and  green  specks. 

The  ochrey  olive  hue,  so  common  in  the  clay  of  the  marl 
"e^on  further  to  the  southwest,  is  seen  here  upon  the  road,  and 
hough  no  marl  has  been  dug,  I  do  not  doubt  its  existing  in  this 
{uarter.  Marl,  declared  to  be  good,  has  been  found  two  miles 
o  the  northwest  of  Willow  Tavern. 

The  country  between  this  and  Allentown  is,  for  a  certain  dis- 
ance,  somewhat  hilly,  then  flat  and  very  sandy.  Hills  occur  of 
lome  magnitude  near  the  head  waters  of  Rocky  brook,  and 
*^ge  from  east  to  west.  The  highest  is  called  Pine  Hill,  and  is 
be  same  which  is  seen  so  conspicuously  from  Hendrick  Cono- 
rex's  insulated  hill,  as  before  noticed.  We  pass  through  a  gap 
D  this  range,  in  coming  from  the  northeast  to  the  Willow 
Tavern. 

Two  ranges  of  high  grounds  seem  to  extend  in  parallel  direc- 
ions  to  the  southwest,  one  on  each  side  of  the  road  going  to 
iVrightsville,  before  reaching  which  place,  however,  the  western 
Hie  is  crossed.    To  the  east  is  Cream  Ridge. 

At  the  head  of  Montgomery's  mill-pond,  near  Allentown, 
if  r.  Burden  has  dug  in  search  of  marl.  It  is  very  poor  (of  the 
iparious  kind),  no  green  grains  being  visible,  and  it  tastes  strongly 
)f  copperas.  At  the  rate  of  twenty  loads  to  the  acre  it  destroys 
he  crop.  A  very  slight  dressing,  however,  was  thought  to  be 
)eneficial  to  potatoes.  The  stratum  is  the  blue  sandy  clay 
jsually  so  astringent 
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At  Crosswick'Sy  Gideon  Middleton  has  a  marl  pit  near  the  mill* 
ior  whi^h  the  layers  are  as  follows : 

1.  A  micaceous  tough  clay  on  the  top. 

8.  A  rather  greenish  gray  marl,  somewhat  micaceous,  but 
pretty  rich*  Beneath  this,  one  foot  <^  ferruginous  marly  concre- 
tions, each  about  the  size  of  a  man^s  head 

&  A  dark  blue  marl. 

4.  A  black  sand  and  marL 

In  sinking  a  well  at  his  house,  many  years  ago,  the  beds 
traversed  were  ten  feet  of  yellow  sand,  then  twenty^seven  feet  of 
marl,  and  below  all  a  white  sand.  Low  down  iii  the  pit  just 
qx>ken  of,  shells,  belemnites,  &c.  occur.  Fossil  wood,  with 
much  pyrites  attached,  is  sometimes  seen  in  the  marl  pit  near  the 
bottom. 

This  marl  is  highly  fertilising,  as  Mr.  Middleton's  fields  show. 
Mr.  M.  has  mixed  U  wUk  Bme  wUh  very  bene^dal  rssuAs.  In  the 
vpper  stratum,  yellow  incrustations  of  efl]k>rescent  sulphate  of 
iron  abound. 

Marl /ram  the  farm  qfOideon  Middietan. 

Campaeitipn. — In  100  parts : 

Greensand,     •  .  ^  68*00 

Clay,      -        -  -  .  29.00 

Quartzose  sand,  -  -  8-00                   « 


100-00 


The  proportion  of  poiash  which  this  marl  contains,  deduced 
from  that  in  the  greensand,  is  7*8  per  cent 

The  marl  is  very  good  one  mile  lower  down  upon  Cross- 
wick's  creek,  at  David  Killey's.  It  lies  in  a  bank  on  the  side  of 
the  meadows  along  the  creek,  and  has  a  top  layer  of  the  black 
astringent  clayey  or  spurious  marl.  There  is  a  good  marl  on 
Crosswick's  creek,  half  a  mile  above  Hogsback  landing,  and  I 
am  told  it  extends  still  lower  down.  This  proximity  to  the  rail- 
road is  a  matter  of  much  importance  to  the  adjacent  region. 

Near  the  Sand  Hills,  and  in  places  between  these  and  Borden* 
town,  the  lower  or  spurious  marl  stratum  is  visible  in  the  sections 
of  the  railroad,  and  I  am  now  firmly  of  the  opinion,  that  the  clay 
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with  lignite  at  Bordentown  landing  and  below,  is  the  lower  bed 
of  the  marl  formation,  and  identical  with  the  astringent  blue  clay 
bed  beneath  the  true  marl  or  greensand  at  the  base  of  Nevesink 
Hills  and  elsewhere  in  Monmouth  county,  and  throughout  a  great 
portion  of  the  whole  marl  region. 

Shelhown. — Howard's  marl  is  near  this  place  on  the  south  side 
of  Crosswick's  creek,  and  presents  both  the  true  marl  stratum  and 
the  astringent  clay.  The  marl  is  dark,  friable,  smells  of  sulphur, 
and  is  found  to  be  very  efficacious.  The  overlying  lead-coloured 
clay  b  somewhat  micaceous,  and  contains  a  trivial  quantity  of 
the  greensand,  being  in  all  respects  like  the  underlying  bed  which 
shows  itself  at  Wall's  mill  near  Burlington.  It  resembles  very 
much  the  character  of  the  bed  where  it  caps  the  marl  at  Cross- 
wick's and  in  the  neighbourhood. 

On  the  road  from  Shelltown  ta  James  S.  Lawrence's,  which  is 
one  mile  southwest  from  Varmington,  the  same  overlying  bed  is 
exposed  in  numerous  places  in  the  banks  of  the  meadows. 

All  these  cases  are  adduced  to  show  that  the  true  marl  over- 
lies and  alternates  with  the  dark  astringent  clay  along  nearly  the 
whole  northwestern  edge  of  the  marl  tract,  as,  for  example,  near 
Burlington  and  Camden. 

Fine  exposures  of  the  marl  pffer  themselves  to  view  in  the 
vicinity  of  the  residence  of  Mr.  Lawrence.  The  soil  itself  is  a 
brown  ferruginous  loam,  being  a  portion  of  a  narrow  tract  of 
red  clayey  soil,  which  extends  a  considerable  distance  northeast 
and  southwest,  passing  by  Arneystown,  and  exibiting  wherever 
it  is  seen,  every  evidence,  from  its  texture  and  the  minute  water* 
worn  grains  of  quartz,  of  its  having  resulted  from  the  breaking 
up  of  an  overlying  stratum  of  brown  sandstone.  In  some  of 
Mr.  Lawrence's  fields,  it  contains  a  very  sensible  quantity  of  the 
green  granules.  The  upper  part  of  the  marl  stratum  here  difiers 
materially  in  aspect  from  the  lower.  For  a  thickness  of  several 
feet,  it  is  little  else  than  a  mass  of  decomposed  shells  almost  inva- 
riably in  the  state  of  casts,  the  shells  replaced  by  oxide  of  iroa 
An  inconsiderable  proportion  of  the  green  grains  is  mingled  with 
a  yellowish  white  pasty  matter,  which  is  a  mixture  principally  of 
sulphate  and  carbonate  of  lime,  derived  no  doubt  from  the  shells, 
and  which  imparts  many  valuable  qualities  to  the  marl. 
The  lower  stratum  is  a  mass  of  dark  greeosand,  in  which  wa^ 
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wilness  few  traces  of  the  changes  noliced  in  tlie  malerials  of  llie 
mass  above.  The  qiianliiy  of  oxide  of  iron  in  the  free  slate 
mixed  wiih  the  marl  causes  iL  lo  be  rather  hard  lo  dig;  this  ii 
Ihe  case  wilh  nearly  all  ihc  more  ferruginous  kinds,  but  a  brief 
exposure  to  the  air  renders  il  friable,  when  it  is  found  lo  be« 
very  powerfully  fertilizing  marl.  Striking  benefits  result  from 
the  use  of  this  marl  when  it  ia  applied  in  the  ralio  of  about  leo 
loads  to  the  acre.  In  ibis  bed  have  been  found  leeth  of  Ibe 
mosasaurus  and  several  bones  apparently  of  the  fossil  crocodile. 
Mr.  Lawrence  slates  thai  his  lower  or  dark  green  marl,  which  a 
very  full  of  ihe  astringent  malter  or  sulphate  of  iron,  will  not 
admit  of  being  lavisbly  employed,  for  il  then  invariably  patma 
t/ic  crop.  If  as  much  as  tweniy-five  loads  be  used,  the  growth  of 
the  corn  is  seriously  checked ;  nor  does  il  recruit  until  late  in  the 
season,  after  which  the  vegetation  is  wonderfully  quickened.  The 
upper  stratum,  on  the  other  hand,  will  admit  of  being  applied  in 
any  excess,  one  hundred  loads  or  even  more,  producing  no  dele- 
terious effects  upon  ihe  crop.  Where  ihe  banks  of  tbe  meadow* 
are  high,  a  different  stratum  from  either  of  the  previous  two  is 
seen,  and  to  all  appearance  occupying  a  higher  place  in  ihe 
scries.  This  is  the  calcareous  sandy  stratum  which  in  another 
part  of  this  Report  I  alluded  lo  as  being  in  all  probalHlity  a 
deposit  of  the  same  dale  with  the  limestone  of  Vincentowa  and 
Manningtofl.  It  is  here  a  yellow  calcareous  sand  with  scattered 
grains  of  marl,  and  wilh  a  multitude  of  solid  casta  of  variotB 
fossils,  some  of  which  do  not  show  themselves  in  the  green  marl 
beneath.  In  this  bed  I  have  procured  coproiitet.'*  All  the  caitt 
ID  question  consist  chiefly  of  carbonate  of  lime  in  an  earthy  state 
mixed  wilh  a  little  clay  and  sand. 

The  stratum  in  some  places  is  more  than  twenty  feet  in  thick- 
ness. Being  the  upper  bed,  it  is  in  many  instances  the  only 
accessible  one,  in  which  case  I  think  it  deserves  to  be  employed 
as  a  substitute  for  marl,  not  merely  for  the  amount  of  calca- 
reous matter  in  il,  but  for  the  quantity  of  the  greensand.  Bones 
of  some  reptile,  the  crocodile  apparently,  are  found  in  this  stratum) 
Bad  we  may  hence  form  a  conjecture  of  the  source  of  the  copro- 
lites.    From  ihe  same  bed  we  may  procure  solid  internal  casts 

■  Ci/nlitM,  ara  lim  feMiliied  dung  of  Mtinot  aDiro*!*. 


of  a  foml  crabj  two  tpeciet  o£  bacuHieSf  teeth  of  the  cro- 
md  many  interesting  species  of  bivalve  and  univalve  shelb. 
leep  ravine  on  the  opposite  or  west  side  of  Crosswick'a 
nd  a  little  lower  down  than  where  the  previous  beds  are 
td  very  near  the  line  of  an  ancient  Indian  path,  we  have 
>ition  of  a  very  different  group  of  beds, 
tipper  layer  is  a  yellow  sand.  A  little  beneath  this,  there 
a  brownish,  ferruginous,  sandy  rock,  characterized  by 
r  the  ostrea  falcdia^  identical  in  all  its  features  with  the 

containing  ostrea  falcata,  and  resting  high  up  in  the  clifia 
Nevesinks.  Next  beneath  is  a  dark  siliceous  sand,  with 
'  shells,  and  masses  which  appear  to  have  been  lignite  or 
Dod,  replaced  by  a  sandy  clay.  This  bed  is  very  astrin- 
e  surface  in  many  places  being  coated  with  the  yellow 
:ence.  Lower  still  there  exists  a  mottled  gray  and  yellow 
xl  beneath  all  a  gray  sand  with  lumps  of  what  was  once 
but  is  now  clay,  having  all  the  markings  and  occupying 
^  of  the  woody  matter  now  removed. 
)hD  Miers,  two  miles  south  of  the  localities  above  de- 
,  excellent  marl  is  seen  in  two  layers,  the  top  one  being  a 
een,  with  little  or  no  white  incrustation  upon  the  grains^ 
I  graduating  into  the  inferior,  or  dark  green  marl,  which 

0  be  rather  less  friable  and  considerably  more  ferruginous, 
lins  in  the  lower  part  of  the  stratum  acquire,  when  drying 
leap,  the  white  tasteless  incrustation  or  efllorescence  so 
D  to  the  marls  of  the  region,  and  which  chemical  experi- 
itablishes  to  be  the  sulphate  of  lime  or  gypsum. 

'rom  the  farm  of  John  MierSf  on  Lahaumy  ereekf  near 
^siotonf  Upper  Freehold  township^  Monmouih  county. 

Upper  part  of  the  bed. 

ription. — Colour,  light  green,  clayey  and  adhesive.    The 

1  granufes,  which  are  small,  are  of  the  same  bright  green 


position, — ^In  100  parts : 
Grcensand, 
Clay, 
Quartzose  sand. 

64-5 

14-5 

1-0 

1(NH> 


w,  IMA-ff^t  lextutt  dtytj  md  M>' 

cioM.    Till  iiiJiiJfcriirfri  it'f*-  -* '-'"'■  -n'  —j^X 

CompQtUiom — la  100  pans: 

GreeaODd,     .        -        -        77-4a 
Ctay.      -        .        -        -        2if5S 


lOCHW 
The  proponioQ  or  fdadi,  by  umItm,  b  9  per  cem. 

It  u  aa  oinemiioa  made  in  Uua  odgfabourbood.  and  ooe  >» 
complele  accnrdaDce  with  xay  ofaaerralioos  througboot  the  id*'' 
tract,  io  its  range  rrom  hence  throagb  Bariington  and  Gioucesl^ 


cooDties,  aod  even  Satein,  that  wbea  the  S^  grten  shows  ttse' 


it  is  usually  aloag  the  eastern  side  of  ibe  marl  belt,  aod  iDvariab^!? 
Qccupyiag  a  posltioo  on  the  top  of  the  dark  greeosaod.  T*'' 
latter.  I  Bod  in  maoy  districts  to  be  esteemed  the  most  efficient  °' 
the  two  varieties. 

Al  Snuff  Mill,  on  a  small  iribuiary  of  Croaswick's  creek,  atK""' 
one  mile  north  of  New  Egypt,  we  witness  the  same  liraestc*** 
bed  which  appears  lower  down  the  Stale,  al  Vincenlown,  and  '" 
Salem  county-  It  holds  the  same  position  on  the  top  of  the  gre*" 
marl,  is  a  slralum  of  about  a  fool  in  thickness,  and  contains  t.*^ 
same  coraia  or  zoophytes — for  example,  the  same  alcyonJa,  a.*'^ 
the  same  shells  seen  in  ihe  districts  where  this  stratum  of  roct  ^ 
of  more  important  thickness. 

At  Fidler  Homer's,  on  Crosswick's  creek,  about  a  third  of 
mile  below  Now  Egypt,  ihere  ia  a  bank  exposing  the  strata,  whe*^^ 
dnriiij;  the  last  twenty  years,  euormous  quantities  of  marl  ha  '^. 
been  procured  for  the  use  of  the  neighbourhood.     The  section        ** 
between  twenty  and  twenty-five  feet  high.    Near  the  lop  of  t^^ 
bank,  the  upper  layer  is  a  greenish  siliceous  and  slightly  calc^^ 
reoui  sand,  and  beneath  this  occurs  the  rubbly,  straw-colourec:^' 
and  somewhat  sandy  limestone,  the  frequent  capping  to  the  mar"^ ' 
Both  these  layers  are  represented  in  precisely  the  same  ordes*^'^ 


near  Vincentown.  In  the  bank  before  us  the  limestone  is  rarely 
more  than  one  foot  thick,  and  reposes  upon  the  greensand,  of 
marl  bed,  which  consists  of  a  series  of  thin  layers  of  different 
tints*  and  various  degrees  of  purity,  occupying  a  depth  of  at  least 
twenty  feet 

This  is  a  locality  containing  some  very  interesting  fossils,  but 
the  present  is  not  the  place  to  treat  of  them.  The  marl  has  the 
very  usual  odour  of  sulphur,  and  exhibits,  when  dry,  the  gray  or 
white  efBorescence.  It  enjoys  a  high  reputation  as  a  manure. 
Most  of  the  shells  in  it  show  that  the  carbonate  of  lime  has  been 
Dearly  all  supplanted  by  oxide  of  iron,  and  here,  as  in  the  instance 
of  many  other  greensand  marls,  the  virtues  of  the  mass  are  not  to 
be  attributed  to  the  lime,  but  to  the  specific  power  of  the  consti- 
tuents of  the  dark  granules,  chiefly  the  potash. 

Marl  from  the  farm  qf  Fuller  Homer ^  New  Egypt. 

Upper  part  of  the  bed. 

Deeeription. — Colour  dark  olive-green;  washed  granules  very 
dark  green,  size  large. 

Compoeiticfu — In  100  parts : 

Greensand,        ...  100 

Clay,        ....  none. 

Quartzose  sand,         -        -  none. 


100 


The  proportion  of  potash  which  this  marl  contains  by  analysis, 
is  11  per  cent. 

Marl  from  the  bridge  at  Homerstown^  Monmouth  county. 

Deecriptian.^-'Colourf  a  rather  light  green.     The   washed 
grains  quite  small,  and  of  a  richer  green. 

Comporition. — In  100  parts : 

Greensand,     ...  75*90 

Clay,      ....  20-10 

Quartzose,      ...  4-00 

lOOHM) 


Tbs  proportioa  of  jntofi  in  ^ui  mar)  t^  direct  andyns,  ii  0.1 

p«  cent. 

Near  Arneyslown,  ihe  marl  is  to  be  met  with  in  nearly  all  the 
meadows  and  low  grounds.  The  soil  is  the  red  or  brown  loam, 
derived  from  the  destruction  of  the  brown  ferruginous  sandstone, 
one  of  the  principal  upper  beds  of  the  secondary  strata  of  the 
region. 

The  underlying  marl  does  not,  to  my  knowledge,  offer  either 
the  overlying  light-green  layer,  or  the  slill  superior  seam  of  lime- 
stone, a  fact  corroborating  what  has  been  said,  that  these  lie 
chiefly  upon  the  eastern  or  oeean  side  of  the  marl  tract.  Tho' 
dark  marl  here  is  highly  eflbciive  upon  liie  crops. 

Between  Arneyslown  and  Ilornerstown,  we  meet  the  same 
superior  thick  mass  of  calcareous  sand  full  of  organic  remains; 
these  are  usually  in  the  stale  of  solid  casts  of  the  interior  of  the 
shells.  The  whole  corresponds  to  what  we  see  nearer  to  Var- 
mintown,  at  Mr.  Lawrence's.  The  spot  where  this  bed  beat 
shows  itself  is  on  the  hill  side  overlooking  the  meadows  at  Cross- 
wick's  creek,  and  it  is  thought  that  we  may  behold  here,  as  at 
Lawrence's  a  slight  dip  of  the  strata  to  the  southeast.  Upon  Ihe 
other  side  of  the  valley,  on  a  level  with  the  meadows,  we  meet 
ivith  a  gray  loose  sandstone  full  of  ostrea  faicala,  in  an  undis- 
solved and  beautifully  pearly  condition. 

At  Cookeatown,  a  rock,  equivalent  to  the  Vinccntown  seam  of 
limestone,  is  seen  lying  near  the  level  of  the  stream. 

At  Imlai/s,  where  the  Monmoiith  road  crosses  Crosswick's 
creek,  and  about  half  a  mile  below  Fuller  Horner's  beds,  the 
marl  series  is  exposed  at  a  considerable  elevation  above  the 
creek.  Gray  sand  shows  itself  on  the  top,  then  follows  a  yellow 
sand,  with  ferruginous  bands  of  cemented  shells,  and  then  sand 
with  green  grains,  through  a  thickness  of  several  feet,  down  to 
the  top  of  the  pure  greensand  stratum. 

A  light-green  marl,  four  feet  thick,  full  of  casts  of  shells  snc- 
ceeds;  below  which  lies  Ihe  dark-green  marl,  rather  coherent 
or  slightly  cemented  by  oxido  of  iron,  and  a  few  shells. 

The  top  of  this  is  many  feet  above  the  meadows,  and  I  can 
well  comprehend  how,  by  the  descent  of  the  meadows  to  Law- 
rence's, space  enough  may  exist  for  the  siliceous  beds,  cha- 
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racterized  by  oartrea  fiilcata,  to  occupy  a  yet  lower  place  in  the 


Marl  from  the  farm  of  fViUiam  Imlayf  between  Plattsburg 

and  ^rneytoumf  Burlington  county. 

Description. — Colour,  dark  olive-green ;  washed  ^anules,  dark 
clear  green*  and  of  large  size. 

CompoiUion. — In  100  parts : 

Greensand,        -        -        -        91*85 
Clay,         ....  6-65 

Quartzose  sand,         -        •  1*50 


100-00 

The  proportion  o{  potash  in  this  marl,  deduced  from  that  of  the 
greensand,  is  10*5  per  cent 

JMarl/rom  Crosswicfcs  creek,  at  its  intersection  with  the  Mount 

Holly  and  Monmouth  road. 

Description. — Colour,  dark  earthy  green. 

Composition. — In  100  parts: 

Greensand,  -  .  .  82*22 
Clay,  ....  18-58 
Quartzose  sand,         -        -  4*20 


100-00 
The  proportion  of  potash  in  this  marl,  as  deduced  from  the 
Sreensand,  is  0-6  per  cent. 

PlaUshurg^  or  Sykesville. — Marl  of  excellent  quality  is  procured 
^t  several  places  in  this  neighbourhood,  as  the  following  analyses 
^rill  show.. 

Marl  from  Poke  Hill,  Hear  Plattsburg,  Burlington  county. 

Description. — Colour,  a  greenish  olive-gray;  washed  granules, 
^  rich  dark  olive-green,  rather  above  the  medium  size. 

Composition. — In  100  parts: 

Greensand,        ...        08.0 
Clay,        ....  2*0 

Quartzose  sand,        -        -      none. 

100*0 
23 


m 


The  proporlion  of  potash  in  this  marl,  by  analysis,  is  lOT  per 
cent. 

Marl  from  the  farm  of  Sarah  Willis,  half  a  mile  northaeil 
ofPlallsburg. 
Description. — Colour,  a  rich  green ;  the  washed  granules  hare 
a  slill  richer  tint ;  ihey  are  of  medium  size. 
Composition. — In  100  parts : 

Greensand,  -  -  -  69'1 
Clay,  .         -        .        .        28-9 

Quarlzose  sand,  ■         -  2-0 

100-00 
The  proporlion  of  potash  in  this  marl,  deduced  from  that  in  ihe 
greensand,  is  7-0  per  cent. 

Marl  from  the  farm  of  John  Pancoast,  half  a  mile  norlhwai 
of  Plait sbtirg,  Burlington  county, 
Description. — Colour,  light  verdigris-green;  the  washed  granules 
eren  lighter  in  colour;  size,  small. 
ComjKMtion. — In  100  parts : 

Greensand,  •  •  -  76-$0 
Clay,  ....  82-00 
Quartzose  sand,         -        .  1*50 

100-00 

The  proportion  of  potash  io  this  marl,  deduced  from  thai  i" 
greensand,  is  8-7  per  cent. 

Marl  from  the  farm  qf  Thomas  Earl,  three  quarter*  qfai^ 
northwest  qf  Plattsburg. 
Description, — Colour,  earthy  pea^greeo ;   the  washed  graiDd 
small  in  size  and  of  a  dark  sea-grean  colour. 
ComfotiHon. — In  100  parts : 

Greensand,  •  •  •  58 
Clay,  -  ...  38 
Qturtzose  sand,         .        -         6 


M7 

The  proportion  of  potash  in  this  marl,  deduced  from  that  in  the 
greensand,  is  6*4  per  cent. 

Mart  from  the  farm  of  Cakb  Newbold,  ttoo  miles  southwest 
of  Flattsburgf  west  side  qf  Lowland  road. 

Description. ^-^^AylouTf  pea-green;  the  washed  grains  small  ilk 
size,  and  of  a  sea-green  colour. 

Composition. — In  100  parts: 

Greensand,     ...  84-10 

Clay,      ....  15-90 

Quartzose  sand,      -        -  none. 


100-00 

The  proportion  of  potash  in  this  marl,  by  direct  analysis,  ir 
9-2  per  cent. 

Marl  from  the  farm  qf  Thomas  Black,  two  miles  west  qf 

Platlsbu/g. 

Description. — Colour,  dark  dull  green,  but  little  changed  by 
washing ;  granules  large. 

Composition. — In  100  parts: 

Greensand,     ...  90-50 

Clay,      ....  9.60 

Quartzose  sand,      •        -  none. 


100-00 

The  proportion  of  potash  which  this  marl  contains,  ascertained 
by  direct  analysis,  is  10*8. 

Arney's  Mount  is  a  considerable  hill  at  the  Friends'  meeting- 
house, one  and  a  half  miles  southwest  from  Juliustown.  The 
sandy  soil  of  the  neighbourhood,  even  that  of  the  road,  is  mixed 
with  the  greensand,  so  that  its  colour  is  sensibly  influenced  by  it 
Eastward  from  the  meeting-house,  a  few  hundred  yards,  there 
is  a  small  opening  on  the  road,  where  the  ferruginous  conglome- 
rate has  been  quarried.  Most  of  the  cemented  particles  in  this 
rock  are  grains  of  coarse  siliceous  sand,  but  some  of  them  are 


fdrpar.    It  is  very  hard  and  durable,  and  shows  no  departore 
from  ibe  horizonlal  positioo. 

On  the  top  of  Arney's  Mount,  there  lies  a  prctly  thick  bed  of 
this  sandstone;  it  is  largely  quarried,  dipping  very  gently  to  the 
east.  This  mount  is  distinctly  visible  from  Mount  Holly,  from 
which  there  is  a  rather  extensive  view.  The  whole  surrounding 
landscape  is  eslremely  flat,  the  eastern  horizon,  more  especially, 
being  perfectly  uniform.  Marl  occurs,  near  the  surface  of  the 
fields,  to  the  southeast;  its  existence  being  shown  by  the  water 
oozing  forth  along  ihe  base  of  the  hill  or  mount 

Marl  from  the  farm  of  Thomas  Coals,  half  a  mile  southwest 
ofJuliustown,  Burlington  county. 

Description. — Colour,  a  very  rich  verdigris- green ;  the  washed 
grains  of  a  darker  colour  and  very  small. 
Composition. — In  100  parts: 

Greensand,  -  -  .  77'25 
Clay,  -  -  .  .  12.76 
Quartzose  sand,       -        •        10-00 

100-00 
The  proportion  of  potash  in  this  marl,  deduced  from  that  in  the 
greensand,  is  8-8  per  cent. 

On  (he  Assiscunk  (Barker's  branch)  a  little  above  Slablown, 
marl  has  recenlly  been  opened.  It  is  not  good,  owing  to  its  cod- 
taining  too  much  of  the  ordinary  impurities.  The  opening  is  on 
the  side  of  the  road.    It  is  said  to  contain  fossils. 

Higher  up,  on  the  same  branch,  the  marl  seems  to  be  consi- 
derably  better,  yet  it  is  too  siliceous  to  be  ranked  as  the  best 
kind. 

Burlington. — The  nearest  place  to  the  river  where  marl  occurs 
in  this  vicinity,  appears  to  be  at  the  mill-pond  near  Wall's  mill, 
one  mile  south  of  the  town.  The  pit  is  not  deep,  owing  to  the 
stratum  being  wet.  It  is  exposed  in  a  spot  where  the  dam  some 
time  since  gave  way,  and  its  top  is  very  little  below  the  level  of 
the  original  water  course.  The  top  of  ihe  stratum  is  covered  by 
a  thin,  hard,  ferruginous  crust.     The  marl  is  highly  siliceous  and 


micaceous,  yet  contains  a  very  sensible  proportion  of  the  green 
particles.  No  fossils  appear  in  it.  It  has  a  strong  sulphurous 
odour*  and  presents  the  yellow  efflorescence  and  astringent  taste 
of  copperas,  and  resembles  pretty  closely  that  at  Johnson's,  near 
Mount's  mills. 

This  material  manifestly  underlies  the  true  greensand,  which 
lere  and  at  Bordentown,  and  indeed  generally  throughout  the 
)elt  of  country  bordering  the  Delaware,  has  been  extensively 
iwept  away  along  the  northwestern  margin  of  the  formation  by 
lenuding  currents. 

At  CoslilTs  mill  the  marl  is  pretty  much  of  the  same  character, 
x>Dtaining  perhaps  rather  more  of  the  black  clay  and  siliceous 
land.  Sulphttret  of  iron  also  occurs  in  it,  in  little  nodular  lumps. 
t  smells  strongly  of  sulphur.  When  applied  in  light  dressings  to 
he  land,  it  has  been  found  useful.  It  is  said  to  contain  shells  and 
ihark's  teeth. 

On  the  Rancocus,  near  Franklin  Park,  the  good  marl  lies  at 
be  level  of  the  tide,  being  covered  by  the  yellow  ferruginous 
»nd,  and  has  much  clay  mixed  with  it  It  has  been  found  very 
leneficial,  but  is  regarded  as  inferior  to  that  which  lies  higher  up 
he  Rancocus.    It  contains  fossils. 

Higher  up  the  Rancocus,  the  marl  extends  to  Pemberton  and 
iTincentown,  and,  it  would  appear,  almost  to  the  vicinity  of  the 
Pine  Cottage. 

Marl  from  Pemberton  Mills. —  Upper  pari  qfthe  Stratum. 

Description. — Colour,  yellowish  pea-green ;  the  washed  grains 
^f  a  darker  green  and  of  small  size. 

Composition. — In  100  parts: 

Greensand,  ...  54*13 
Clay,  ....  20-47 
Quartzose  sand,       -        -        25.40 


JOO-00 

The  proportion  of  pUask  in  this  marl,  by  direct  analysis,  is 
1*5  per  cent 

28» 


Lower  part  t^lhe  Stratum. 

Dt3<ription,—Co\mxr,  T©ry  light  greenish-gray  ;  highly  cUyey 
and  adhesive. 

CompotitiOTU'^la  100  parts: 

Greenland,  -  -  -  SB-OS 
CUy,  ....  2fr95 
Qoartzose  sand,       -  S5-00 


The  proportion  of  ■potash  which  ihis  marl  contains,  deduced 
from  that  in  the  greensand,  ia  4-3  per  cent. 

On  the  Haybridge  run,  a  mile  and  a  half  north  of  Pemberlon, 
there  is  very  good  green  marl  which  is  dug  near  the  road.  Over 
this  is  a  thin  layer,  containing  nnuch  of  the  copperas  earth  in  a 
state  of  efflorescence. 

At  Forsyth's,  north  of  the  road  between  Pemberlon  and  Lis- 
bon, and  one  and  a  half  miles  from  ihe  former  place,  there  is 
very  good  dark-green  marl,  lying  on  the  surface  of  the  meadow. 
It  contains  numerous  fossils.  On  the  edge  of  the  meadow,  and 
.  near  ihe  top  of  the  marl,  there  were  found,  some  years  ago,  the 
principal  portions  of  the  head  of  a  mastodon,  and  also  a  tusk, 
pieces  of  the  tibia,  ribs,  &c.  It  would  seem,  from  the  stale  of 
the  bones,  and  the  unworn  condition  of  the  teeth,  to  have  been 
a  young  one.  The  head  was  exposed  to  the  air,  lying  only 
eighteen  inches  below  the  surface  of  the  meadow,  and  was  much 
decayed. 

In  a  ravine,  on  the  edge  of  the  meadow,  and  lying  in  the  yel- 
low sand  which  covers  the  marl,  there  was  found  a  mass  having 
all  the  enlernal  characteristics  of  retinasphahum. 

Shark's  teeth,  phosphate  of  iron,  &c.  occur  in  the  marl  of  this 
vicinity. 

Birmingham. — The  marl  is  generally  of  a  superior  quality 
along  the  north  branch  of  the  Rancocus,  both  above  and  below 
Birmingham.  On  the  north  side  of  the  stream,  it  ia  extensively 
opened  on  the  farm  of  Jacob  Gaskill,  where  the  greensand  may 
be  penetrated  to  a  depth  of  twenty-five  feet  without  sefrious 
inconvenience  from  the  infiltration  of  water  into  the  pits. 
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Marl  from  the  farm  of  Jacob  GaskUU  near  Birmingham^  Burlington 

county. — Lower  part  of  the  bed. 

Description. — Colour,  dark  greenish-gray;   washed  granules, 
dark  olive-green ;  rather  large. 

Composition. — In  100  parts: 

Greensand,        ...  92-9 

Clay,        ....  6-1 

Quartzose  sand,         -        -  1-0 


100-0 

The  proportion  of  potash  which  this  marl  contains,  by  analysis, 
is  10*8  per  cent. 

Marl  from  the  farm  of  John  Woolston^  a  fourth  of  a  mUe  south  of 

Birmingham^  Rancocus  creek. 

Description. — Colour,  dull  grayish-green;   the  washed  grains 
of  a  light  green  colour,  and  rather  small  size. 

Composition. — In  100  parts: 

Greensand,      ...  82*60 

Clay,      ....  10-40 

Quartzose  sand,       -        -  7-00 


100-00 

The  proportion  of  potash,  deduced  from  that  of  the  greensand, 
18  9*5  per  cent. 

Mxrl  from  the  farm  of  John  Dobbins^  a  fourth  of  a  mile  south  of 

Birmingham,  Rancocus  creek. 

Description. — Colour,  dark  olive-green ;  texture,  granular,  gra- 
nules of  a  medium  size ;  when  washed  of  a  deep  full  green. 

Composition. — In  100  parts: 

Greensand,      ...  92*75 

Clay,     ....  6-25 

Quartzose  sand        -        -  1*00 

100*00 
The  potash,  by  direct  analysis,  in  this  marl  is  10*02  per  cent. 
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Marl  from  the  fai-m  of  Mr.  Charles  Euen,  one-fourth  of  ti  mik  loidh 
of  Birmingham,  on  Rancocus  creek. 
DescrijAion. — Colour,  sea-green;  the  washed  grains  of  raiher 
large  size,  and  of  a  very  rich  greco  colour. 
Composilion. — In  100  parts: 

Greensand.  -  -  -  91-35 
Clay,       ....  S-65 

Quartzose  sand,        -        -        none. 

100-00 
The  proportion  of  jKrffwA  in  this  marl,  by  analysis,  is  10  percent. 

Fincentown. — The  proportion  of  grcensand  in  the  marls  of  the 
vicinity  of  Vincentown,  though  such  as  lo  confer  decidedly  aclite 
propcriies,  is  yet  somewhat  inferior  to  that  of  some  preceding 
localities.     In  other  respects  these  marls  are  of  ordinary  purity. 

Marl  fiom  the  farm  of  Mr.  Job  Frick,  near  Vincenloum- 

Detcription. — Colour,  dull  greenish-gray ;  washed  granules  of  * 
dark  rich  green,  and  of  medium  size. 

Composition- — In  100  parts : 

Greensand,  -  -  -  77-55 
Clay,  ....  20-45 
Quartzose  sand,       -        -  3-00 

100-00 
The  proportion  of  potash  in  this  mar),  by  analysis,  is  8-3  per  ceot^ 

Marl  from  the  farm  of  Mr.  Benjamin  Peacock,  near  Vincentoum.  - 
Description. — Colour,  dark  grayish-green ;  the  washed  grains  = 
of  a  deeper  green  and  small  size. 
Composition. — In  100  parts: 

Greensand,  -  -  -  76*13 
Clay,  -  -  -  ,  16-45 
Quartzose  sand,       -        -  8-42 

100-00 
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»  proportioD  of  potash^  as  deduced  from  that  of  the  green- 
is  8*7  per  cent. 

from  the  farm  of  Edwm'd  HiHiard^  half  a  mile  south  of 
Vincentown. — Lower  portion  of  the  stratum. 

criptioTL — Colour,  verdigris-green ;  the  washed  grains  of  a 
-  colour,  and  very  small. 

iposition. — In  100  parts : 

Greensand,      •        -        -  72*58 

Clay,       ....  19-92 

Quartzose  sand,       -        «  7*50 


100-00 

I  proportion  of  pcdash  in  this  marl,  by  analysis,  is  7-9  per  cent. 

r^oum. — The  marl  in  tlie  meadow  midway  between  Eayrs- 
ind  Newbold's  Corner,  presents  something  unusual.  The 
are  generally  coarse  and  dark  green,  white  some  are  very 
almost  white,  and  seem  to  be  decomposing.  These  owe 
whiteness  to  an  incrustation  of  carbonate  of  limCf  their  in- 
being  of  a  very  light  green. 

ire  submit  the  analyses  of  two  marls  from  the  vicinity  of 
town,  by  which  it  wiU  appear  that  the  greensand  formation 
here  in  considerable  purity. 

from  the  farm  of  Thomas  Edwards^  half  a  mile  southwest  of 

Eayrstown. 

cription. — Colour,  lead-gray;  contains  a  few  particles  of 
late  of  lime,  adhesive;  the  washed  granules  are  light  grayish- 
.  and  of  medium  size. 

iposition, — In  100  parts: 

Greensand,        ...  93^ 

Clay,        -        -        -        .  6-5 

Quartzose  sand,        -        -  none. 


100-0 
proportion  of  potash  which  this  marl  contains,  is  10-1  per 
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Mxttifrrmi  ike  farm  of  Menr$.  T%omas  and  WUHam  Edtoards,  near 

Eayntown* 

Description. — Colour,  dark  verdigris  green;  the  washed  grains, 
quite  small  and  of  a  very  rich  green. 

Composition. — In  100  parts : 

Greensand,      -        •        -  81-59 

Clay,      ....  18^1 

Quartzose  sand,      •        •  none. 

100-00 

The  proportion  oi potash  in  this  marl,  deduced  from  that  of  the 
greensand,  is  O'SO  per  cent 

Pcints  south  of  the  Raneocus. — On  Haines's  creek,  or  the  main 
south  branch  of  the  Raneocus,  one  mile  and  a  half  below  Haines's 
place,  the  banks  exhibit  the  black  micaceous  and  astringent  clay, 
ascertained  to  rest  thfbughout  a  considerable  area  beneath  the  true 
green  marl.  In  a  meadow  half  a  mile  to  the  north  of  Joseph 
Haines's  the  two  beds  are  seen  in  contact 

At  Charles  Haines's  mill,  two  miles  below  Medford,  on  the 
creek,  a  section  is  seen,  exhibiting  on  the  top  a  greenish  siliceous 
sand ;  beneath  this,  a  gray  sand  some  feet  thick,  containing  a 
small  proportion  of  the  green  granules ;  and  under  this,  the  straw- 
coloured  limestone  two  feet  thick. 

These  beds  hold  the  same  order,  and  are  identical  in  com- 
position with  those  above  the  green  marl  at  New  Egypt  and 
elsewhere,  towards  the  eastern  side  of  the  "  marl  tract"  One- 
fourth  of  a  mile  from  the  mill,  the  beds  have  been  cut  tlirough,  in 
digging  a  well,  into  the  greensand  underneath.  The  limestone 
was  reached  between  seven  and  eight  feet  below  the  surface.  It 
was  in  thin  irregular  beds,  separated  by  incohering  sand  and 
calcareous  grains,  similar  to  the  mixture  which  composes  the 
I'ock ;  its  total  thickness  is  about  six  feet;  the  organic  remains  are 
the  same  which  characterize  the  limestone  at  Vincentown.  The 
^ftrl  stratum  here  possesses  when  dry,  a  dark,  slightly  greenish- 
Bi^y  hue,  the  granules  being  coated  with  a  very  copious  efflo- 
••••cence ;  it  resembles  the  marl  at  Inskeep's.  In  the  upper  part  of 
*•  bed  there  is  a  layer  four  feet  thick,  of  decomposed  shells, 
(Gryphen^  &c)  mingled  with  the  green  grains,  in  a  dark  friable 
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brownish  mass ;  the  efficacy  of  this  upon  the  soil  is  found  to  be 
very  great.  Capping  this  upper  layery  the  diluvium  contains  a 
bottom  band  of  very  ferruginous  cemented  sand  and  gravely  a 
foot  and  more  in  thickness. 

The  extensive  range  of  meadows  in  which  these  exposures  of 
the  strata  occur,  meets  the  meadows  of  the  Rancocus  about  two 
miles  above  the  limit  of  the  tide,  at  Joseph  Haines's.  They  con- 
tain marl  along  their  banks  almost  to  the  source  of  the  stream. 
None  of  the  overlying  limestone  seems  to  occur  nearer  the 
Delaware  than  this  point,  for  the  marl  here  is  the  uppermost 
stratum. 

The  lim^tone  belt  measured  from  northwest  to  southeast, 
•{qiears,  as  far  as  exposed,  to  be  about  one  mile  wide,  and  there 
•re  pretty  good  reasons  for  concluding  that  it  expands  still  more 
to  the  southeast  In  the  marl  at  J.  Haines's,  shells,  shark's  teeth 
and  bones  are  occasionally  found. 

l%e  marl  is  traceable  as  far  to  the  southeast  as  Pricket's,  upon 
tbe  edge  of  the  sandy  tract,  denominated  from  the  prevailing 
timber,  the  Pines.  It  is  here  very  similar  to  the  upper  and  mo- 
derately pure  variety  seen  in  the  stratum  at  Medford. 

Near  Medford,  which  is  about  two  miles  from  the  edge  of  tbe 
pines,  pretty  good  marl  abounds  in  all  the  ravines  or  meadows 
adjacent  to  the  towa 

feeiAam. — Some  of  the  marl  in  this  vicinity  is  remarkably 
pore^  as  the  following  analysis  will  show : 

Marl  from  Evesham^  Burlington  county. 

Description. — Colour,  a  medium  tint  of  green;  granules  of 
rather  large  size. 

CamfosUion. — In  100  parts : 

Greensand,        ...  lOO 

Clay,         ....  none. 

Quartzose  sand,         -        -  none. 

Tbe  proportion  of  potash^  by  direct  analysis,  is  1 1  per  cent 

On  the  north  branch  of  Cooper's  creek,  and  about  one  and  a 
half  miles  south  by  west  from  Swain's,  the  marl  is  very  exten- 
sively laid  bare  m  the  banks  bordering  tbe  meadows.    The  oiarl 


pits  of  Mr.  Buck,  J.  P.  Kogers  and  others,  are  very  extensive. 
At  ihe  former,  which  are  low,  the  marl  is  of  a  pretty  light  bright 
green;  upon  drying,  it  does  not  become  covered  with  much 
efflorescence.  The  excavations  enter  ihe  stratum  about  ten  feet; 
no  sheila  or  other  fossils  are  seen-  The  sand  of  the  overlying 
diluvium  contains  some  of  the  green  granules,  and  a  layer  which 
has  somewhat  the  aspect  of  a  green  clay,  derived  perhaps  from 
the  gra;iular  marl  below.  That  this  overlying  bed  is  certainly 
diluvium,  is  proved  by  the  fact  of  its  occasionally  filling  troughs 
or  undulations  in  the  top  of  the  marl,  which  seems  to  have  been 
furrowed  at  some  time  by  rapid  currents  sweeping  over  its  surface. 
At  J,  P.  Rogers',  the  colour  of  the  marl  is  darker,  being  a  deep 
dull  bluish  green.  These  varielics  in  colour  are  due  more  often 
to  small  admixiures  of  dificrenily  coloured  clays  than  to  an  in- 
trinsic difference  in  the  tints  of  the  granules  themselves.  The 
marl  now  before  us  exhibits  a  copious  white  efflorescence  on 
drying.  It  is  certainly  a  curious  fact,  but  is  true,  as  far  as  I  have 
yet  observed,  ihat  the  darker  marls  have  more  of  ihis  than  Ihe 
light  ones.  The  dark  and  light  green  varielies  in  this  quarter, 
seem  not  to  be,  as  in  many  places  elsewhere,  distinct  bods.  At 
the  depth  of  about  ten  feet  numerous  fossils  occur.  Besides  the 
ordinary  shells,  there  have  been  found  sharks'  teeth,  and  a  por- 
tion of  the  jaw  of  a  crocodile,  containing  three  of  the  teeth  in 
their  sockets.  A  small  mass  of  a  black  bituminous  substance 
possessing  all  the  characters  which  belong  to  retinasphaUum, 
was  procured  two  feet  beneath  the  top  of  the  marl.  It  ia  ideii* 
tical  in  all  respects  with  the  mass  found  near  the  top  of  the  marl 
at  Forsyth's. 

At  Cooperstown,  upon  Cooper's  creek,  five  miles  from  Camden, 
there  is  a  marl  much  in  use  throughout  the  neighbourhood;  it 
lies  near  the  surface,  being  covered  by  a  yellowish  mottled  bluish 
clay,  apparently  the  same  with  the  brkk  earth  upon  which  Phila- 
delphia stands. 

It  has  been  penetrated  in  pits  which  are  dry,  to  the  depth  of 
twenty-four  feel.  It  is  a  tough  unctuous  bluish  clayey  stratum, 
,  with  only  a  moderate  per^centage  of  the  green  granules,  and  a 
considerable  amount  of  ^the  astringent  matters,  (copperas,  &:o.) 
It  contains  numerous  shells,  some  of  them  of  great  size,  an  oxygra 
d  in  it  weighing  upwards  of  nine  pounds. 


Marl  from  the  farm  qf  William  Skinner^  nejor  CooperstowTif 

Oloucesier  county. 

Deaeription. — Colour,  dark  dull  green;  the  washed  granules 
more  distinctly  green ;  these  are  of  large  size. 

Composition. — In  100  parts: 

Greensand,      ...  85*63 

Clay,       ....  14-37 

Quartzose  sand,       -        -  none. 


100-00 

The  proportion  of  potash  in  this  marl,  deduced  from  that  in  the 
greensand,  is  9*8  per  cent. 

Within  one  mile  of  the  Delaware,  to  the  north  of  Cooper's 
creek,  a  bed  is  reached  having  all  the  characteristics  of  that  at 
Burlington  and  near  Spotswood.  It  is  highly  astringent,  though 
when  used  in  moderation  it  has  been  found  to  be  serviceable 
upon  the  potato  crop.  Shells  and  shark's  teeth  are  said  to  have 
been  found  in  it,  though  of  this  I  have  not  been  able  to  get  dis- 
tinct information. 

LOCALITIES  BETWEEN  CAMDEIT  AND  SALEM. 

Good  marl  abounds  on  Big  Timber,  Woodbury,  and  Mantua 
creeks,  within  the  limits  already  designated.  In  the  vicinity  of 
Samesborough,  the  proportion  of  greensand  in  the  stratum  gives 
it  a  high  degree  of  fertilizing  power.  The  following  analyses 
i¥ill  serve  to  show  its  composition  in  this  portion  of  the  tract 

Jdarl  from  the  farm  of  Thomas  Bee^  Esq,^  Union  Cross- 
JRoadSj  about  five  miles  southwest  qf  Woodbury^  Deptford 
township^  Gloucester  county. 

Description. — Colour,  rich  verdigris  green ;  the  washed  grains 
of  a  deeper  green. 

Composition. — In  100  parts : 

Greensand,     -        -  -  92-48 

Clay,      ...  -  7-51? 

Quartzose  sand,      -  -  none. 

100-00 
24 
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The  amount  of  potash  in  this  marl  by  absolute  analysis,  it 
10-35  per  cent. 

Marljrom  the  farm  (f  Josiah  Heriiage,lwo  and  a  hal/miia 
east  of  Barnesborough,  Gloucester  county. 
Description. — Colour,  dark  olive-green ;  washed  gr&Dulcg  still 
darker,  approaching  to  black ;  size,  rather  large. 
Composition. — ^la  100  parts: 

Greensand,        -        -        -      88^0 
Clay,  -  ...  6-30 

Quartzose  sand,  -         -       none. 

100-00 
The  proportion  of  potash  in  this  marl,  by  analysis,  is  10'4  pa 
cAnt 

Mori  from  the  farm  of  Joseph  Clarke,  three  quarters  of  " 
mile  east  of  Barnesborough. 
Description. — Colour,  very  dark  greenish  gray ;   the  wBsb<" 
grains,  quite  coarse  and  of  a  dark  sea-green  colour. 
Composition. — In  100  parts: 

Greensand,         -         -         -      64-31 
Clay,  -         -         -       14-69 

Quartzose  sand,  -        -         1-00 

10040 
The  proportion  of  potash  in  this  mar!,  by  direct  analysis,  is  ^ 
per  cent 

Marl  from  the  farm  qfMr.  Hoffman,  one  mile  and  a  ha$i 
from  Barnesborough. 
Description. — Colour,  rich  verdigris  green,  granular ;  washec: 
grains  unchanged. 

Composition. — In  100  parts : 

Greensand,        ...        85'5S 

Clay 13-42 

Quartzose  sand,         -        -  1-00 

100-00 
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The  proportion  of  potash  in  this  marl  derived  by  direct  ana- 
lysis, is  9'5  per  cenL 

Marl  from  the  farm  qfJohn  Gaunt f  one  mik  and  a  quarter 

west  of  Bamesborough. 

Description. — Colour,  dark  gray,  somewhat  tinged  with  oxide 
of  iron;  granules  large,  and  when  washed  of  a  dull  earthy 
colour. 
Composition. — In  100  parts: 

Greensand,  ...  82^45 
Clay,  .  .  -  -  17-55 
Quartzose  sand,         -        •        none. 


100-00 

The  proportion  of  potash  deduced  from  that  of  the  greensand, 
is  9-4  per  cent. 

Marl  from  the  farm  qf  James  Jehnes^  one  mile  and  a  quarter 

west  of  Bamesborough. 

Description. — Colour,  pale  yellowish  green,  somewhat  clayey 
and  cohesive  in  texture ;  the  washed  grains  are  dark  green  aiyd 
of  medium  size. 

Composition. — In  100  parts : 

Greensand,        -        -        -  90-22 

Clay,         ....  8-78 

Quartzose  sand,         -        *  1-00 


100-00 

The  proportion  of  potash  which  this  marl  contains  as  deduced 
from  that  in  the  greensand,  is  10*1  per  cent 

At  Carpenter's  Landing,  and  about  one  hundred  yards  north  of 
Mantua  creek,  the  blue  clay,  containing  a  small  proportion  of  the 
green  granules  and  much  siliceous  sand,  displays  itself  upon  the 
road  where  the  top  of  the  stratum  holds  up  and  discharges  the 
water.  It  is  seen  very  generally  upon  the  side  of  the  marl  tract 
next  the  river,  and  may,  in  nearly  every  instance,  be  known  by 
the  water  which  it  throws  out,  and  the  astringent  impregnations 
contained  in  it 
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A  pretty  deep  section  of  the  beds  belonging  to  thii  portion  of 
the  marl  region,  is  beheld  in  Richard's  Hill,  aboat  two  miles 

Dorih  of  Mullica  Hill.  A  loose  yellowish  sand  conlaining  a  few 
of  the  green  grains,  and  having  the  depth  of  about  five  feet, 
occurs  on  top,  being  underlaid  by  about  seven  feet  thickness  of 
ferruginous  sand  full  of  dislnteg rating  shells,  casts,  and  concre- 
tions, intermingled  with  a  small  amount  of  [he  greensand  or  marl 
grains.  Below  this  there  occurs  a  brnwn  ferruginous  sand,  con- 
laining a  few  of  the  granules,  indistinct  casts,  and  cemented 
lumps  or  concretions  of  the  same  with  the  calcareous  matter  of 
the  shells.  Beneath  all,  and  nearly  at  the  base  of  the  hill,  is  a 
bed  of  unmixed  ochreous  ferruginous  sand,  very  yellow.  It  has 
been  dug  by  the  meadow  side,  and  applied  to  the  soil,  but  with 
what  good  results  I  know  nol.  By  adverting  lo  the  section  at 
Mullica  Hill,  to  be  given  next,  it  will  be  seen,  that  this  last  bed  is 
in  all  probability  the  same  which  lies  at  the  base  of  the  seri^ 
there,  and  that  lo  search,  therefore,  lower  in  the  earth  at  this 
place  for  a  purer  mart  than  that  half  way  up  the  hill,  would  be  to 
c:(pcriment  without  hope  of  success,  or  at  least  any  that  could 
be  jiijli5ed  by  our  present  knowledge  of  the  marl  stratum  in  this 
quarter. 

About  four  miles  northeast  of  Mullica  Hill,  a  marl  is  dug  in  a 
ravine  near  the  road  which  leads  to  Woodbory,  which  is  of  a 
dark  green  colour,  and  found  to  be  extremely  beneficial  upon  the 
land. 


Analysis  shows  it  to  possess  the 

following 

Silica,    . 

52«5 

Protoxide  of  iron. 

23-20 

Alumina, 

7-50 

Potash,  - 

11-20 

Water,  -        -        . 

.         -           5^iS 

Lime,     - 

-    a  trace. 

MvUica  HilL~At  the  village  of  this  name,  n  fine  escarpment, 
formed  by  the  valley  of  Raccoon  creek,  exposes  an  interesting 
series  of  beds  through  a  height  of  about  forty  feel.    The  upper- 


most  deposit  of  all,  is  about  six  or  eight  feet  of  diluvial  sand  and 
graveL    In  the  descending  order  the  beds  are; 

1.  A  light-coloured  bright  greensa$ul,  rerj  free  from  any 
foreign  substance,  if  we  except  a  moderate  share  of  greenish 
clay.  It  has  all  the  aspect  of  the  light-green  or  upper  marl  of 
many  other  localities,  the  efficacy  of  which  has  been  proved  in 
some  cases  to  be  equal  to  that  of  the  darker  stratum  which  lies 
beneath ;  notwithstanding  which,  the  fanners  of  the  vicinity  deem 
it  to  be  quite  inert,  and  therefore  erroneously  call  it  a  clay.  It  is 
admitted  that  very  imperfect  attempts  have  been  made  in  using 
this  material  as  a  manure,  and  I  cannot  but  believe  that  a  too 
precipitate  judgment  has  been  passed  upon  it ;  for,  as  the  follow- 
ing exhibition  of  its  chemical  constitution  shows,  it  differs  but 
little  from  many  marls  of  long  acknowledged  efficacy.  Its  com- 
position, it  will  be  seen,  does  display  a  less  than  ordinary  propor- 
tion of  potash. 

Analysis  of  the  UghUgreen  Greensand  ofMdHca  HilL 

Composition. — In  100  parts : 

Silica,  ...  -  52-32 
Protoxide  of  iron,  -  -  27*56 
Alumina,  ....  8^94 
Potash,  ....  5*50 
Water,  ...        -  5-42 

99-74 

2.  A  chocolate-coloured  bed,  in  which  about  one  half  is  the 
green  granular  matter  and  one  half  a  fine  clay  of  a  light  purple 
or  chocolate  tint  This  also  has  all  the  features  of  a  good  marl, 
though  it  is  not  reputed  to  have  any  power. 

a  A  thin  seam,  not  more  than  a  foot  in  thickness,  of  a  dark 
bluish-green  marl,  unquestionably  very  good. 

4.  A  bed  consisting  of  dark  greensand  and  shells  in  the  state  of 
casts ;  the  shelly  matter  being  all  replaced  by  oxide  of  iron. 

5.  A  dark  yellow  ferruginous  sand,  with  casts  of  shells  and 
ferruginous  concretions,  and  a  small  proportion  of  the  green 

granules. 

6.  A  dark  yellow  ferruginous  sand,  almost  entirely  free  from 
the  grains  of  marl,  and  containing  no  trace  of  organic  remains. 

24* 


In  the  meadows  cast  of  MulUca  Hill  about  half  a  mile,  eicd- 
lent  marl  is  dog  from  a  level  many  feet  higher  than  the  bed  of  tht 
•tream.  As  far  as  the  general  aspect  of  the  surface  enables  us  lo 
judge,  the  position  of  this  bed  is  lower  than  the  green  stratum  in 
Mullica  Hill;  but  whether  ihey  are  difTerenl  horizontal  beds. or 
one  and  the  same  stratum  connecied  by  a  slight  dip  to  the  east, 
are  points  demanding  additional  research  to  seitle. 

The  width  of  the  visible  marl  tract  in  the  neighbourhood  o< 
Mullica  Hill,  is  about  three  miles. 

The  several  beds  seen  at  Mullica  Hill  are  discernible  in  ll*^ 
same  relative  positions  in  various  places  more  to  the  soulhires'K' 
At  Colston's,  four  and  a  half  miles  off,  ihe  marl  is  very  good. 

The  analyses  which  follow  will  exhibit  the  character  of  tb^ 
marl  in  the  neighbourhood  of  Mullica  Hill. 

3^1  from  the  farm  qf  Isaac  Sherman,  one  mile  east  (u 
Mullica  mil. 
Description. — Colour,  dark-green;  the   washed   grains,  sm^ 
and  of  a  deeper  tinu 

Composition. — In  100  parts: 

Greensand,      -        -        -        eO-37 
Clay,       -        .        .        .  7-63 

Quortzose  saDd,      -        -         3-00 

100-00 

The  proportion  of  jxAath  in  this  mart  by  analysis,  is  9-0  per"^ 


Marl  from  the  farm  of  Michael  >/illen,  ha\f  a  mOe  north- 
east of  Mullica  HilL 

Description. — Colour,  light  pea-green;  the  washed  grains,  me- 
dium size  and  of  a  darker  green  colour. 

Canposilion. — In  100  parts: 

Greensand,  -  .  .  96-30 
Clay,  -  .  -  .  3-64 
Quarlzose  sand,         -        -     none. 

100-00 
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Toportion  of  polash  which  this  marl  contains,  as  obtained 
sis,  is  12  per  cent 

/  /ram  the  estate  of  William  Howe^  Mullica  Hill. 

ijriion. — Colour,  dull  verdigris  green;  the  washed  grains 
ler  green,  and  small  in  size. 

mtian. — In  100  parts : 

Greensand,      ...  91"95 

Clay,      ....  8-06 

Quartzose  sand,      -        -  none. 


10000 
proportion  oi potash  in  this  marl  by  actual  analysis,  is  10-2 

rom  the  farm  of  Mr.  Jonathan  Coulsonj  one  mile 

from  Mullica  HilL 

ifftion. — Colour,  dark  grayish-green ;  the  washed  grains, 
size,  and  of  a  deeper  green  colour. 

osition. — In  100  parts: 

Greensand,  ...  86 

Clay,           -  .        .        .  11 

Quartzose  sand,  .        •        .  3 


100-00 


proportion  of  potash  in  this  marl  deduced  from  that  in  the 
nd,  is  9*8  per  cent. 

rom  the  farm  of  Josiah  Lippincotj  one  mile  souths 
southwest  of  Mullica  HilL 

nptum. — Colour,  dull  grayish-green,  owing  to  the  presence 
;  the  washed  granules  dark  green,  and  of  medium  size. 

»05t(t07t. — In  100  parts. 

Greensand,      -        .        .  89*52 

Clay,       ....  7-88 

Quartzose  sand,       -        -  2*60 


100*00 


1 


The  proportion  oT potash  deduced  from  that  in  (he  greeosand,  is 
10-2  per  cent. 

Marl  from  the  farm  of  Elijah  Horner,  one  mile  and  a  Jiaff 
southwest  qf  Mullica  Hilt,  Gloucester  county. 
Description. — CqIouf,    rich  greeo,  of   medium   lint;   washed 
granules  dark,  and  of  large  size. 
Composition. — in  100  parts: 

Greensand,  -  -  -  90-75 
Clay,       ....  8^i5 

Quartzose  sand,       •        •  I'M 

100-00 

The  proportion  of  potash  shown  in  this  marl  by  direct  analysiB, 
is  10-8  per  cent. 

Mirljrom  the /arm  qf  John  Doull,  between  Woodalown  and 
Mullica  Hill,  three  miles  from  the  former. 
Description. — Colour,  dull  earthy  green ;  ihe  washed  grains  of 
a  dark  green  and  very  small  in  size. 
Camfotition. — In  100  parta : 

Greensand,  ...  69*65 
Ciay,  ....  10-45 
Quarlzose  sand,       -        •        none. 

100-00 
The  proportion  oi  potash  in  this  marl,  deduced  from  that  in  the 
greensand,  is  10-S  per  cent. 

Woodstown.—T\ie  exposed  portion  of  the  marl  tract  opposite 
Woodstown  is  of  inconsiderable  width,  extending  from  a  little 
east  of  the  village  to  about  one  mile  and  a  half  northwest  of 
Sharptown.  In  this  neighbourhood,  the  streams  cut  rather  deeply 
into  the  bed,  and  reveal  very  nearly  the  same  varieties  of  the 
marl  or  greensand  as  at  Mullica  Hill.  Upon  Old  Man's  creek, 
the  marl  is  found  as  far  towards  the  Delaware  as  Skulltown, 
which  indicates  a  wider  expansion  of  the  deposit  than  might  be 
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inferred  from  confining  our  observations  to  the  exposure  upon 
Salem  creek.  The  marl  of  Skulltown  resembles  closely  that 
which  is  seen  in  many  other  places  as  we  approach  the  Delaware. 

The  excavations  at  Woodstown  are  very  extensive  in  con- 
sequence of  the  excellent  quality  of  the  material  and  the  circum- 
stance that  this  is  near  the  extreme  southwestern  terminatioti  of 
the  marl  tract,  or  at  least  of  that  portion  of  it  which  lies  at  a 
sufficient  elevation  to  be  of  easy  access.  The  features  of  the 
stratum  where  it  is  opened  in  the  eastern  bank  of  Salem  creek, 
are  such  as  belong  to  a  great  number  of  other  localities,  more 
particularly  within  the  southern  half  of  the  marl  region. 

The  beds  in  the  descending  order  are  as  follows : 

First,  the  usual  covering  of  diluvium,  in  which  there  abounds 
1  considerable  quantity  of  white  quartzose  gravel,  and  near  to  the 
top  of  the  subjacent  marl  a  number  of  large  rounded  blocks  of  a 
ireliowish  sandstone,  scarcely  calcareous.  It  is  close  grained, 
ind  often  excessively  tough.  It  has  been  derived  evidently  from 
I  stratum  once  in  place  upon  the  upper  surface  of  the  marl,  a 
portion,  I  have  no  doubt,  of  the  bed  which  still  occupies  that 
[xwition  in  many  places  not  remote.  I  see  every  reason  to  con- 
rider  it  as  representing  the  stratum  known  as  the  siliceous  lime- 
itone  of  Mannington,  Vincentown,  and  other  points.  It  seems  to  * 
liffer  from  this  rock  in  the  relative  proportion  of  the  sand  and 
ime,  containing  but  very  little  of  the  latter.  At  the  bridge  over 
Salem  creek  about  a  fourth  of  a  mile  to  the  west  of  the  marl  pits 
nrbere  these  rounded  blocks  occur,  there  exists  in  an  undisturbed 
UMidition  a  stratum  of  rock  in  the  very  position  here  assumed, 
md  of  a  composition  and  aspect  strictly  intermediate  between 
he  almost  pure  limestone,  and  the  above  mentioned  almost  perfect 
andstone.  It  lies  close  to  the  water's  edge,  and  has  therefore 
leen  little  noticed.  It  effervesces  pretty  actively  with  an  acid, 
ind  has  been  found  when  burned  in  the  small  way  to  yield  a  lime 
capable  of  slaking.  It  possesses  a  yellowish-gray  hue,  showing 
be  ordinary  flinty  sand  which  is  its  main  ingredient,  and  in 
iddition,  a  trivial  per  centage  of  the  green  granules. 

The  next  deposit  is  the  light-green  marl,  which  does  not  overlie 
be  dark  green  in  all  parts  of  the  bed,  being  absent  in  all  the  exca- 
rations  nearest  the  town.  In  the  banks  lower  down  the  creek,  as 
It  Mr.  White's,  the  section  exhibits  a  layer  of  the  light  green  or 
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upper  mari  four  or  five  foet  thick,  resting  upon  the  dark  green. 
which  is  here  called  b]u.'-  marl,  and  from  which  it  is  occasional!]' 
separated  by  a  crusl  of  cemented  ferruginous  matter  an  inch  or 
two  in  thickness.  Mr,  White  has  applied  the  material  of  this 
upper  stratum  to  a  portion  of  his  foil  without  any  apparent  beneEl 
to  the  crops,  and  his  sentiment  is,  that  it  is  destitute  of  fertilizing 
powers.  In  the  pits  farther  up  the  creek,  where  a  thinsiraiurn 
of  it  occurs,  it  is  dug  and  use  is  made  of  it,  though  the  farmers 
prefer  ihe  marl  from  the  darker  bed  below. 

In  the  banks  nearest  the  town,  we  behold  only  the  lower  mari 
penetrated  in  some  places  to  the  depth  of  fourteen  feet,  and  resting 
under  the  gravelly  diluvium,  from  which  it  is  parted  by  a  thin 
cemented  ferruginous  crust,  a  proof  of  ihe  imperviousness  of  the 
stratum,  and  the  facility  with  which  the  water  penetmtes  the 
diluvium,  and  brings  down  the  oxide  of  iron  which  it  contains. 
As  the  covering  of  diluvial  sand  and  gravel  increases  in  ihicknea 
in  receding  from  the  creek,  it  is  becoming  a  daily  augmenling 
obstacle  to  the  uncovering  of  ihe  marl,  rendered  more  serious  b/ 
the  copious  ingress  of  water  from  the  marl  itself.  I  lake  ibii 
place  to  recommend  attention  to  the  advantages  to  be  Aenwi 
.  from  the  application  of  some  simple  machinery,  for  the  purpose 
of  more  effectually  elevating  the  marl  and  draining  the  [ut,(lH' 
it  may  not  be  necessary  to  abandon  each  excavation  at  the  trivial 
depth  of  ten  or  twelve  feet,  and  to  incur  the  labour  of  UDcovsiug 
fresh  surfaces  of  the  marl  bed. 

Marl  from  the  farm  of  SKchael  Nulla,  three  miles  fron* 
Woodstown. 

Description. — Colour,  dull  green ;  the  washed  grains,  very     '^ 
and  of  a  very  rich  sea-green  colour. 

Composition. — In  100  parts: 

Greensand,  •  -  -  83-5 
Clay,  -  -  .  .  14-5 
Quartzose  sand,  -        -  2-00 


The  proportion  oi  potash  in  this  mar]  deduced  from  thai  of  I 
greensaad,  is  9-6  per  cent. 
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Marl  from  the  farm  of  Mr.  Betyamin  Coulson^  three  miles 
from  PToodstownf  on  the  road  to  Mullica  HilL 

Descriptioru — Colour,  very  rich  verdigris  green ;  washed  gra- 
nolesy  dark  rich  olive-green,  rather  large  in  size. 

Composition* — In  100  parts: 

Greensandy        ...  go 

Clay,        ....  10 

Quartzose  sand,         -        -  none. 


100 

The  proportion  of  fx)tash  in  this  marl  by  analysis,  is  10-1  per 
cent 

Marl  from  ike  farm  qfJohn  Dickinson^  two  miles  from 

JVoodstoum. 

Description. — Colour,  light  sea-green ;  the  washed  grains,  dif- 
finring  from  the  original  only  in  their  deeper  colour. 

Composition. — In  100  parts: 

Greensand,        -        -        -  02*59 

Clay,         ....  7^1 

QuartzosOy         ...  none. 

100-00 

The  proportion  of  potash  in  this  marl  by  direct  analysis,  is  10*4 
per  cent. 

Marl  from  the  farm  qfMr.  Mien  Wallaeey  two  miles  from 

fFoodstown. 

Description. — Colour,  dark  sea-green;  washed  granules,  still 
darker,  size  rather  large. 

Composition. — In  100  parts: 

Greensand,        ...  90*00 

Clay,        ....  8-00 

Quartzose,        -        -        -  8HX) 

100*00 

The  proportion  of  potash  which  this  marl  contains  by  analysis, 
i«  10-2  per  cent 


Marl  from  the  farm  of  Jonathan  CauUy,  three  quarters  iff 
a  mile  from  fVoodalown. 
Description. — Colour,  a  clear  lighl-green;  washed  granules,  a 
little  darker;  size,  large. 

Composition. — In  100  parts: 

Grecnsand,  -        -        -         86 

Clay,  ....         14 

Quartzose  sand,  •        •        -    non^ 

100 
The  proportion  of  potash  which  analysis  shows  in  this  marl,  is 
1 0-3  per  cem. 

Marl  from  the  farm  of  EUzabefh  Barton,  two  miles  nwW- 
east  of  n'oodstown,  Gloucester  county. 
Description. — Colour,  dark   grayish  green;   washed  granules, 
dark>grcen,  of  medium  size. 
Composition. — In  100  parts: 

Greensand,         -        -        -        90'13 
Clay,  ....  9-87 

Quartzose  sand,         -        -        none. 

100-00 

The  potash  in  this  marl  deduced  from  that  in  ihe  greensarrf^''' 
10*3  per  cent. 

Marl  from  the  farm  of  Mr.  Jonathan  Riley,  JVoodatowi^^ 
Description. — Colour,  dull  greCDish  gray;  the  washed  gr^^ 
of  a  very  rich  sea-green  colour  and  very  small  in  size. 
Composition. — In  100  parts: 

Greensand,  ...  88-38 
Clay,  ....  11-78 
Quartzose  sand,  •  ■  none. 
Carbonate  of  lime,  -    a  trac& 

100-00 

The  proportion  of  potath,  as  deduced  from  the  greensand, 
10-1  per  cenL 
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Marl  from  the  farm  of  Mr.  Samuel  White^  Woodatown. 

Description. — Colour,   light   sea-green;  the   washed   grains 

»arse  and  of  a  dark  sea-green  colour. 

Composition. — In  100  parts: 

Greensand,      ...  88*26 
Clay,       ....  8-74 

Quartzose  sand,       -        -  3*00 


100-00 
The  proportion  of  potash  in  this  marl,  by  direct  analysis,  is 
h3  per  cent. 

yiarl  from  the  farm  qf  Mr.  Henry  Guest y  near  Skulltown. 

Description. — Colour,  dull  sea-green;  the  washed  grains  sqnali 

size  and  of  a  dark  sea-green  colour. 

Composition. — In  100  parts : 

Greensand,  ...  48-30 
Clay,  -  -  .  .  21*47 
Quartzose  sand,      -        -        30-23 


10000 

The  proportion  of  potash  in  thb  marl,  as  deduced  from  the 
eensand,  is  5*5  per  cent. 

arl  from  the  farm  of  Paul  Skulls  three  miles  northeast  qf 

Skulltown^  Salem  county. 

Description. — Colour,  dull  grayish-green;  the  washed  grains 

ther  large  in  size  and  of  a  deeper  green  colour. 

Composition, — In  100  parts: 

Greensand,        ...        91*5 
Clay,         ....  7*6 

Quartzose  sand,         -        -  1-0 

100-0 
The  proportion  of  potash  contained  in  this  marl,  shown  by 
lalysis,  is  9  per  cent 

In  the  vicinity  of  Sharptown,  and  in  two  places  near  Dr. 
xrlng's,  upon  the  road  from  thence  to  Salem,  the  marl  stratam 
pretty  fully  exposed,  and  seems  to  present  almost  precisely  the 
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same  saccession  of  beds  as  seen  al  Mullica  Hill.  The  upper 
furaluin  invariably  consists  of  litlle  else  ihan  Ihe  green  granules, 
iheir  colour  being  a  lighl  verditcr  green,  auil  on  drying  rarely 
presents  the  white  crust  upon  the  grnins  seen  in  iho  darker  sorL 
The  dark  green  bed  possesses  a  larger  share  of  dark  clay  inter' 
mingled  with  the  grains,  which,  according  to  its  hue,  imparls 
different  tints  lo  ihe  straluni.  The  grains  themselves  arc  not  of  a 
very  deep  green.  In  Dr.  Swing's  neighbourhood,  the  lower  bed 
alone  is  used,  under  (he  impression,  not  based  upon  experience, 
however,  that  the  other  is  inert.  This  lower  marl  has  proved 
to  be  highly  beneficial,  the  evidences  of  which  may  be  seen  upoa 
Dr.  Swing's  farm.  Yet  this  lower  bed  is  apparenily  identical  in 
all  respects  with  the  lower  stratum  at  Mullica  Hill,  where  it  is 
pronounced  equally  inefficient  with  the  upper.  This  fact  ought 
to  show  us  how  many  experiments  remain  to  be  made  before  we 
can  pass  a  final  judgment  upon  the  non-ejcistence  of  fertilizing 
properties  in  any  of  these  marls.  The  lower  bed  here  contains 
but  few  shells.  At  Woodstown  there  is  one  layer  containing  a 
prodigious  abundance  of  the  gnjphea  conoKca,  and  a  less  propor- 
tion of  one  or  two  other  species.  Sliarks'  teeth,  and  the  bones  of 
the  fossil  crocodile  are  not  uncommon.  The  shells  possess  but  a 
Email  amount  of  lime,  much  of  it  having  been  dissolved  away, 
and  its  place  supplied  by  oxide  of  iron,  from  which  they  derive 
their  brown  ferruginous  colour.  Their  presence  is  therefore  of 
little  or  no  benefit  to  the  marl. 

Marl  from  ihe  /arm  qfDr.  Swing,  near  Sharplown. 

Description- — Colour,  dark  earthy-green;  the  washed  graiai 
of  the  same  colour,  and  large  in  size. 
Composition. — In  100  parls: 

Greensand,      •        ■        -         91*20 

Clay 8-80 

Quarlzose  sand,       -  none. 

loo-oo 

Potash,  by  direct  examination,  10  per  cent. 

Four  miles  to  the  southwest  of  Sharptowo,  the  surface  of  ihe 
cMiotry  suddenly  dropf  twenty-five  feet,  or  more,  to  a  lower  kvel 
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forming  an  extensive  plain,  characterized  by  a  clayey  soil,  and 
noted  in  this  section  of  the  State  for  its  greater  relative  fer- 
tility. The  same  tract  borders,  in  a  belt  a  few  miles  in  width,  the 
Delaware  river  and  bay,  to  Cape  May.  Throughout  the  whole 
of  this  area,  in  consequence  of  the  very  small  elevation  of  the 
surface  above  the  tide,  the  marl  stratum  is  scarcely  once  in- 
tersected by  ravines  or  streams;  though  I  entertain  but  little 
doubt  that  it  spreads  itself  in  the  southwest  direction  to  the  De- 
laware. At  Joseph  Bassett's,  about  four  miles  from  Salem,  the 
marl  may  be  seen  at  a  small  depth  beneath  the  surface.  It  re- 
sembles ID  all  respects  that  which  is  generally  the  lower  stratum ; 
containing  the  same  mixture  of  clay,  the  same  shells,  and  having 
the  same  white  efflorescence.  The  principal  fossils  are  gryphea 
coHvexaf  eiDOgyra  costatCf  ostrea  falcalaf  and  several  spiral  uni- 
valves in  the  state  of  casts,  finely  preserved,  from  which  we  may 
justly  infer  that  the  stratum  is  not  very  wet.  Teeth  and  bones 
nbo  occur. 

Itarl  from  the  farm  qf  Joseph  Basset t,  north  side  of  Branch* 

Descriptum^^^ColouTf  dirty-green,  unchanged  by  washing. 

Composition. — In  100  parts: 

Grcensand,      -        -        -  89-81 

Clay,       ....  6-19 

Quartzose  sand,       •        -  5*00 

100.00 

The  proportion  of  potash  in  this  marl,  deduced  from  U^at  in  the 
Sreensand,  is  10*3  per  cent. 

Marl  from  the  farm  qf  James  Smith,  Mannington  Hill, 

Salem  county. 

Description. — Colour,  rather  green,  of  average  depth  of  tint ; 
^he  washed  greensand  is  of  a  rich  dark  green. 
Composition. — In  100  parts : 

Greensand,  -  -  -  88*80 
Clay,  ...  -  10-20 
Quartzose  sand,      -        -  1-00 

100-00 


proportion  of  potasA  which  this  marl  conlains,  by  direct 

is,  is  9-5  per  cent. 

from  the  farm  of  JVoodntit  Pelit,  near  Mannington 

Hill,  Saiem  county. 

Description. — Colour,  light  yellowish-green ;   washed  granules 

lark-grccii,  of  medium  size,  ^ 

Composition. — In  100  parts:  * 

Greensand,      -         -        -        77*15 

Clay,       ....         18-35 

QuarlEose  sand,       -        -  4-50 

100-00 
The  proportion  ofpolash  in  this  marl,  deduced  from  that  in  the 
grcensand,  is  S'S  per  cent. 

I  have  thus  brought  my  observations  as  far  lo  the  southwest 
B9  any  traces  of  the  marl  stratum  show  themselves.  The  chief 
object  of  the  numerous  details  here  given  is  to  furnish  hints, 
possibly  of  some  future  advantage  lo  the  several  neighbourhoods 
specified,  and  moreover  to  awaken  in  each  dislricl  a  spirit  of 
inquiry  and  exjieriment,  which,  should  it  ever  be  aroused  to  vi- 
gorous activity,  must  sooner  or  later  be  productive  o{  the  greatest 
benelils  to  the  whole  marl  region,  and  to  the  Slate  at  large. 


DISTRICT  SOUTHEAST  OF  T8E  MARL  TRACT. 

The  physical  features  of  the  extensive  sandy  plain  which 
reaches  from  the  aoutheaslern  margin  of  the  greensand,  almost 
to  the  seacoasi,  have  already  been  described.  It  only  remains 
for  me  lo  detail  a  few  points  in  its  geology  of  a  chiefly  practical 
bearing.  These  are  some  small  tracts  of  tertian/  calcareous  marl, 
its  numerous  deposits  of  bag  iron  ore,  and  the  extensive  stratum 
oi  v/hile glass-maker's  sand,  v'lth  which  its  surface  is  covered. 
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SECTION  I. 

Tertiary  Calcareous  Marls. 

These  are  highly  interesting  in  a  twofold  point  of  view :  firet,  io 
reference  to  our  agriculture,  as  occurring  in  the  midst  of  a  region 
of  sandy  soils  where  the  greensand  marl,  lime,  and  other  like 
sources  of  fertility  are  remote;  and  secondly,  in  reference  to  the 
progress  of  our  scientific  geology,  from  being  the  only  tertiary 
formations  yet  discovered  in  the  State,  and  at  the  same  time  the 
extreme  northeastern  limit  of  the  very  extensive  range  of  the 
tertiary  deposits  of  the  Atlantic  border  of  the  middle  and  soutbero 
States. 

The  geology  of  these  beds  is  at  present  soipewhat  obscure^ 
though  the  few  fossils  found  prove  that  they  belong  to  one  of  the 
oldest  periods  of  our  tertiary  formations.  Their  range  is  very 
circumscribed,  the  only  locality  of  much  importance  being  near 
the  western  corner  of  Cumberland  county.  Nevertheless,  the 
deposit  demands  a  brief  description  from  its  economical  value  to 
the  neighbourhood  where  it  occurs,  and  the  clew  which  it  may 
roniish  to  corresponding  strata  in  other  sections  of  the  seip 
board  region  of  the  State. 

These  small  insulated-  patches  of  tertiary,  are  evidently  refer- 
ible  by  their  fossils  to  the  miocene  epoch,  notwithstanding  the 
iisproportion  of  extinct  over  recent  species.  We  can  at  present 
enumerate  only  about  thirteen  clearly  recognized  species ;  twelve 
if  which  are  no  longer  in  existence.  Though  this  proportion 
night  rather  imply  an  eocene  date  for  the  deposit,  the  number  of 
liscovered  fossils  is  too  few  to  justify  us  in  concluding  this  to  be 
be  actual  relation  of  the  extinct  to  the  recent  shells ;  while  on 
he  other  hand,  all  the  species  are  either  identical  with  those  of 
he  miocene  of  Maryland  and  Virginia,  or  exhibit  a  close  analogy 
»f  form. 

The  position  of  the  principal  known  tracts  of  tertiary  in  the 
Slate,  will  be  seen  by  consulting  the  geological  map. 

The  principal  deposit  of  these  tertiary  marls  occurs  in  Cum- 
lerland  county,  upon  the  upper  part  of  Stow  creek  and  its  tribu- 
aries,  but  whether  it  extends  farther  through  the  country,  coo- 
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cealed  by  the  soperficial  sands,  or.  what  is  rather  more  likely, 
occupies  wfhai  was  originally  a  coo*  or  bay  in  the  midst  of  the 
adjacent  tecotdary  strata,  are  points  iliil  obscure.  At  Eiwell's 
piU,  about  two  miles  norlhn-est  of  Roadstown,  ihe  deposit  shows 
the  ftrllowing  features: 

The  superficial  stratum  of  tbe  neighbourhood  is  a  mlher  coarse 
yellow  sand,  five  or  six  feet  thick  io  tbe  bank  nhere  the  marl  is 
excavated.  Beneath  this,  there  is  a  layer  four  or  Ri-c  feet  thick, 
of  a  rcddtsh-}-eIlow  clay,  abounding  in  traces  more  or  less  obscure 
of  fossil  shells  in  an  exiremely  ronen  and  decayed  condition. 
Beneaih  this  there  is  a  bluUh-grcen  clay  containing  a  mnltilude 
of  the  same  fo^ails  in  a  somewhat  le*s  decomposed  state,  though 
«ery  soft  and  lender.  These  two  fossiliferous  beds  are  in  some 
places  twelve  feet  thick,  and  rest  upon  a  dark  greenish-blue 
adhesive  sand,  bearing  a  close  resemblance  Io  Ihe  tenacious 
candy  clay  of  Ihe  greensand  formation.  In  the  adjacent  bank  it 
has  the  prevailing  colour  of  that  bed,  and  the  same  astringent 
substances  (copperas,  &c.)  which  characterize  it  so  generally. 
The  mass  of  loose  friable  clay,  both  yellow  and  green,  exhibits  a 
very  considerable  proportion  of  carbonate  of  lime  derived  from 
the  decomposition  of  the  shells,  and  Ihe  calcareous  mailer  of 
these  fopsiis  ihemsclves.  It  is  a  marl  catculaled  to  be  especially 
bemficial  upon  the  very  sandy  land  of  the  vicinity.  It  will  be 
found  valuable  as  a  fertilizer  in  proportion  to  the  lime  which  it 
contains,  the  crumbly  state  of  tbe  shells,  and  its  freedom  from 
•and. 

The  description  here  given  of  Eiwell's  marl,  will  apply  pretty 
well  to  ihe  other  marls  excavated  upon  the  same  streams,  with 
this  reservation  however,  that  the  sheila  in  some  localities  are 
less  rotten  and  in  their  nature  less  destructible,  which  is  the  case 
with  those  of  the  oyster.  These  occur  in  one  part  of  the  deposit 
at  Davis's  bank ;  and  also  in  the  greater  number  of  the  openings 
higher  up  the  stream,  where  the  clay  seems  to  possess  a  rather 
larger  share  of  sand. 

Another  siratum  of  the  same  geological  age,  occurs  about  a 
mile  and  a  half  southeast  of  Fairton,  and  near  Ihe  Rattlesnake 
run.  It  is  a  very  thin  bed  of  a  similar  bluish  clay,  conlaining  a 
tmall  proportion  of  decomposed  shells,  and  resting,  like  the  Slow 
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creek  marl,  upon  the  same  astringent  argillaceous  sand.  It  also 
IS  of  two  varieties,  one  containing  only  oyster  shells  and  much 
saod:  the  other  being  more  glayey,  and  possessing  a  larger 
amount  of  calcareous  matter,  and  the  fossils  in  a  very  decayed 
sta.te.  The  deposit  here  has  not  been  much  developed,  though  it 
obviously  deserves  to  be  zealously  explored. 

IVIuch  of  the  value  of  a  marl  of  this  description  depends  upon 
th^  condition  of  the  shells  which  furnish  the  lime.  These  may 
be  -very  indestructible,  the  case  most  generally  with  the  oyster ; 
or  on  the  contrary  so  easily  decomposed,  as  to  be  found  generally 
in  that  chalky  and  decayed  state  necessary  to  constitute  a  good 
msirl.  The  largest,  and  at  the  same  time  one  of  the  most 
Abundant  fossils  in  the  Stow  creek  marl,  is  the  Pema  maxillata^ 
a  thick,  flat,  pearly  shell,  dividing  into  numerous  thin  scales,  and 
valuable  from  the  readiness  with  which  it  decays  and  distributes 
'^^s  calcareous  particles. 

In  excavating  marl  in  this  neighbourhood,  it  is  all  important  to 
^v-oid  mixing  with  the  calcareous  stratum  any  of  the  astringent 
''latter  which  lies  immediately  beneath.  This  is  noxious  to  the 
^'"op  and  seriously  detrimental  to  the  soil.  It  will  be  known  by 
Its  t^istet  and  its  rarely  containing  fossils. 

I  have  accompanied  this  account  with  the  following  analyses 
^^  these  marls»  for  the  purpose  of  ascertaining  for  the  inhabitants 
^f  the  quarter  interested,  the  relative  efficacy  of  difiereot  spe- 
^inr^ens  from  several  localities. 


!•  A  specimen  of  average  richness  from  the  marl  pits  of  Mr. 
^I^W'cll,  yielded 

Lime,      ....  25*5  )  Carbonate  of  lime  45*5 

Carbonic  acid,  -        -  20-0  \      per  cent. 

Greenish  residue,  chiefly  clay, 

with  some  oxide  of  iron,  54*0 

LfOss,       .        -        -        .  00*5 

100*0 
The  shells  in  a  very  rotten  chalky  state,  principally  PemaSf 
^nd  a  good  many  small  turrited  univalves. 
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8.  A  specimen  of  the  better  variety  in  Mr.  Davis's  pits,  afforded 
Lime»  .  .  -  .  80*6 )  Carbonate  of  lime  36-8 
Carbonic  acid,  •        -  ^     16*2  >     per  cent 

Greenish  residue^  clay  and  sand    . 

containing  some  oxide  of  iron,  63-0 
Loss,       -        -        •        .        0Ch2 
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The  shelly  matter  much  decayed,  consisting  chiefly  oi  Pema» 
and  TwrrUdla. 

3.  The  Fairton  marl  affords  from  the  best  variety  ^^ 

Lime,      •        -        .        .        |0<0 )  Carbonate  of  lime  34 
Carbonic  acid>         -        -        15*0  i      per  cept 
Greenish  residue  of  clay  and 

sand,   -        -        -        -        65*6 
Loss,       .        .        .        .    "    00-5 
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The  shelly  matter  fragments  of  Pema. 

The  inferior  variety,  consisting  of  sand  with  a  little  clay  and 
shells  belonging  to  a.  species  of  oyster  in  an  undecayed  condition, 
contained,  in  two  examinations  made,  not  more  than  four  per 
cent  of  carbonate  of  lime,  after  the  shells  vrere  picked  out. 

Bog  Iron  Ores, — This  district  is  characterized  by  an  abundant 
supply  of  bog  iron  ore,  which  sustains  in  fact  a  principal  part  of 
its  manufacturing  industry. 

The  origin  of  the  deposits  of  bog  ore  of  the  region  before  us, 
we  can  readily  understand,  by  adverting  to  the  very  ferruginous 
nature  of  nearly  all  the  strata,  both  the  greensand  and  the  beds 
overlying  it.  The  water,  not  only  in  the  marl  region  proper,  but 
throughout  the  adjacent  tracts,  contains  very  generally  a  consi- 
derable quantity  of  the  oxide  of  iron,  which  it  procures  in  its 
passage  through  the  upper  strata.  Upon  coming  into  the  open 
air  it  parts  with  the  carbonic  acid,  the  agent  by  which  it  is  en- 
abled to  retain  the  o;[ide  of  iron  in  the  dissolved  state;  this  it 
quickly  precipitates,  and  hence  the  accumulations  of  bog  ore  in 
all  Situations  where  the  low  grounds  are  entered  by  springs 
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massing  out  of  the  more  ferruginous  beds  of  saud  and  clay.  As 
lome  of  these,  the  marl  stratum  for  iDstance,  contain  a  notable 
proportion  of  the  phosphate  of  iron,  we  discover  whence  the  bog 
^re  is  contaminated  with  phosphoric  acid,  producing  a  cold  short 
iron.  The  source  of  the  ore  accounts  for  the  interesting  fact  that, 
after  being  dug,  the  deposit  is  again  renewed  after  a  series  of 
(rears.  In  some  places,  the  requisite  period  does  not  exceed 
twenty  years.  It  is  essential  to  the  continual  deposition  of  the 
3re,  that  the  soil  in  which  it  is  precipitated  should  not  be  drained, 
but  that  it  should  be  incessantly  washed  by  the  ferruginous 
springs.  Where  the  water  from  these  is  enabled  readily  to 
escape,  and  the  surface  of  the  ore  laid  bare  and  exposed  to  the 
rains,  the  oxide  of  iron  vanishes  almost  as  rapidly  as  it  before 
accumulated.  The  lumps  retain,  it  is  true,  the  cellular  struc- 
ture of  bog  ore,  but  the  matter  left  consists  almost  entirely  of  the 
more  earthy  portions,  from  the  solvent  power  of  rain  water  for 
Dxide  of  iron  in  the  loosely  cohering  state  in  which  it  exists  in 
the  ore.  The  rain  water  seems  to  owe  its  capacity  of  dissolving 
the  iron  in  the  ore  to  the  small  quantity  of  carbonic  acid  which 
it  collects  in  its  passage  through  the  atmosphere. 

We  derive  one  important  hint  from  these  facts:  namely,  that 
those  who  make  use  of  this  variety  of  ore,  should  avoid  keeping 
large  accumulations  exposed  to  the  weather  as  wo  so  frequently 
witness  at  the  furnaces  in  the  section  of  the  State  where  the  bog 
ore  abounds.    It  should  be  dug,  in  fact,  only  as  it  is  needed. 

The  map  accompanying  this  report,  will  exhibit  the  general 
limits  of  the  several  tracts  of  bog  ore,  both  those  confined  to  the 
greensand  region,  and  those  of  far  greater  extent  which  occur  in 
the  wide  sandy  country  lying  between  it  and  the  ocean.  While 
the  areas  represented  on  the  map  embrace  all  the  deposits  of 
magnitude  and  importance,  they  are  not  to  be  regarded  as  con- 
taining the  bog  ore  throughout  every  portion  of  their  surface. 
On  the  contrary,  the  mineral  lies  principally  along  the  borders  of 
the  main  streams  and  their  tributaries,  and  in  the  beds  of  those 
extensive  swamps  and  wet  meadows,  with  which,  owing  to  the 
sluggishness  of  their  waters,  they  are  generally  surrounded. 

Two  great  deposits,  incomparably  the  largest  in  the  State, 
border  the  principal  tributaries  of  the  Little  Egg  Harbour  river. 
The  roost  western  of  these  is  connected  with  the  waters  of 
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Atsion  river  and  most  of  its  branches,  extendiog  from  near  ■  M 
sources  of  these  streams  in  a  lolctably  wide  belt  souiheastw^  rd 
to  Landing  creek.  The  length  of  the  tract  within  which  the  l>-o(t 
ore  is  found  on  nearly  all  the  tributaries,  is  about  twenty  mll*^*- 
while  we  may  slale  its  average  breodih  at  three  miles.  T^t* 
other,  or  eastern  tract,  lies  along  the  Tulpehaukin  or  Wadi*^ 
river,  and  its  several  branches.  It  covers  an  area  quite  as  exlc  *" 
sii-e  as  ihe  former,  but  the  deposit  of  ore  in  this  lailer  dislricl  '' 
greatly  inferior  in  abundance  lo  that  on  the  Atsion  river,  panic  ■^"' 
larly  in  ihc  neighbourhood  of  Alsion  iron  works. 

The  several  minor  deposits  of  bog  ore  are  coaGned  to  tl^^ 
limita  of  the  marl  region. 

One  of  these  occurs  on  Talman's  creek,  a  small  tributary  t^ 
the  Rancocus;  another  is  found  U[Jon  the  south  branch  of  tlit^ 
Rancocus  near  its  junction  with  the  north  branch;  and  anothcf*- 
lies  on  the  Manasquan  river,  near  the  little  village  called  Georgia,  ^ 
in  Monmouth  county.  Other  similar  deposits  arc  met  with  on  * 
the  Manalapan  and  Machaponix  creeks,  in  Alonmoulh  county,  two  * 
small  tributaries  of  the  South  river,  which  flows  into  the  Raritao. 

The  usual  features  of  the  beds  of  bog  ore,  Iheir  probable  origin, 
and  the  peculiarities  in  the  structure  of  Ihe  ore  itself,  will  be 
understood  by  the  following  description  of  those  which  occur  in. 
the  vicinity  of  Alsion  iron  works,  which  may  be  regarded  as 
representing  those  deposits  generally. 

The  Atsion  river  lakes  ils  origin  within  a  mile  o(  Loog- 
acoming.  In  the  greater  part  of  its  course,  it  flows  ihrough  ex* 
tensive  flats  or  cedar  swamps,  the  water  becoming  in  iu  passage 
through  these,  highly  tinged  with  vegetable  matter. 

Near  to  the  source  of  this  stream,  and  at  numeroua  other 
places  along  its  course,  the  sand,  though  of  a  snowy  whiteness  on 
the  surface,  presents  a  ferruginous  tinge  wherever  the  inferior 
layers  are  to  be  seen.  The  water  oozing  from  (hcac  sands, 
carries  with  it  more  or  less  of  the  oxide  of  iron,  derived  evidently 
from  the  upper  and  more  exposed  parts  of  the  stratum,  depositing 
it  as  it  reaches  Ihe  air. 

Within  two  miles  of  the  source  of  the  Atsion,  bog  ore  is  found, 
though  not  in  very  considerable  quantity. 

The  ores  which  are  used  at  the  Atsion  works,  are  oblaioed 
from  above  the  furnace,  the  present  excavations  are  chiefly  at 


about  three  or  four  miles  above  the  pond  or  dam  which  supplies 
the  water  power.  Great  quantities  of  the  ore  are  also  taken 
from  the  bed  of  the  pond  during  the  winter,  when  the  furnace  is 
out  of  blast  and  the  water  is  drained  ofil  The  ores  which  are 
used  at  this  furnace  are,  the  ham  cre^  the  seed  ore^  and  the  masnve 
ore.  The  swamps  of  the  river  (which  is  rather  sluggish)  are 
extensive,  and  form  numerous  shallow  coves,  some  of  which  are 
covered  with  water  to  the  depth  of  about  a  foot,  while  others 
contain  a  very  spongy  peat,  which  is  always  found  on  the  edges. 
The  ore  is  chiefly  taken  from  these  coves  when  the  water  is  not 
too  deep,  especially  along  their  wet  margins.  Excavations  eight 
or  ten  feet  square  are  made,  between  each  of  these  a  thin  dike  is 
left,  so  as  to  prevent  the  water  from  one  flowing  in  upon  the 
workmen  in  the  others.  The  three  kinds  of  ores  are  generally 
found  in  each  bole ;  the  loam  ore  nearest  the  surface,  the  seed 
ore  under  this,  and  the  massive  ore  at  the  bottom.  In  some 
positions,  however,  only  one  of  these  kinds  occurs,  unaccompanied 
by  the  others.  In  other  positions,  the  several  varieties  may  be 
seen  in  their  various  stages  of  maturity.  The  loam  ore  is  that 
which  appears  to  form  first,  being  in  reality  merely  the  infiltra- 
lion  of  ferruginous  sediment  into  the  soil  of  the  bog.  This,  which 
IS  at  first  quite  soft,  becomes  by  the  accumulation  of  oxide  of 
iron,  heavier  and  more  compact.  In  the  centre  of  many  lumps, 
the  mass  has  a  crystalline  or  regular  ore-)ike  character.  This 
structure  would  pervade  the  whole  deposit,  could  it  be  exposed 
for  a  sufficient  length  of  time  to  the  correcting  action.  The  loam 
is  thus  in  time  completely  replaced  by  the  oxide  of  iron,  which 
is  seldom  solid,  but  of  a  honeycomb  structure,  the  cavities  beinj^ 
more  or  less  filled  with  yellow  aluminous  matter.  These  ores 
are  obtained  in  various  conditions  of  compactness.  That  which 
is  partly  concreted,  partly  pulverulent  or  loamy,  is  called  yomig 
orCf  a  variety  which  experience  shows  to  be  better  adapted  for 
easy  fusion,  than  the  more  concretionary  harder  kinds. 

Great  quantities  of  woody  matter,  such  as  stumps  and  trunks 
of  trees,  abound  in  these  ore  beds,  completely  converted  into 
oxide  of  iron.  The  curious  process  of  replacement  which  has 
taken  place,  has  preserved  the  precise  form  and  structure  of  the 
bark  and  woodv  fibre,  down  to  the  most  delicate  lines  and 
markings. 


JJnahjses. — The  following  analyses  will  display  ihe  compositic 
of  the  bog  ore,  iu  ils  ordinary  varieties. 


?= 


Bog  Ore. — vision  Iron  Works. 

DeBcriptim, — Variety  called  seed  ore. 

Composition. — In  100  parts: 

Peroxide  of  iron,     -        -  66*J0 

Alumina,         ...  -66 

Insoluble  matter,      -         -  20-53 

Water,            -         -         -  12-54 

99-83 
The  metallic  iron  in  ihis  ore  amounls  lo  45-83  per  cenL 

Bog  Ore. — iStston. 

Description. — Concrelcd,  cellular;  lakec  freshly  from  the  bt^ 

Composition. — In  100  pans: 

Peroxide  of  iron,      -        -        68-90 
Alumina,         -        -         •  2-37 

Insoluble  matter,      -        -         13-99 
Water,  -        -        -         14-04 

99-30 
The  metaSic  iron  amounts  to  47-71  per  cent. 

Bog  Ore. —  Upper  Squankum. 

Description. — Concreted,  cellular. 

Gmpositum. — In  100  parts : 

Peroxide  of  iron,     .        -  76-35 

Alumina,         ...  0-23 

Insoluble  matter,      -        -  9-20 

Water,           -        -        .  12-76 

98-63 
The  amount  of  metaSic  iron  is  53-94  per  cent. 
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Bog  Ore, — Shrewsbury  river^  near  Eatontoum. 

Description. — Concreted,  cellular. 

Composition. — In  100  parts : 

Peroxide  of  iron,    - 

67-78 

Alumina,         ... 

a  trace. 

Insoluble  matter,     - 

18-54 

Water, 

8-69 

Organic  matter  and  loss, 

4-99 

100-00 
The  amount  of  metallic  iron  in  this  ore  is  46*98  per  cent. 

White  Sand  for  Olass  Making. 

Upon  the  Maurice  river,  about  three  miles  below  Millville, 
in  Cumberland  county,  an  important  locality  occurs,  which  fur- 
nishes this  valuable  material  in  great  abundance.  This  deposit 
of  sand  presents  a  number  of  layers,  more  or  less  a]:^roximating 
to  absolute  purity ;  but  previous  to  its  being  employed  in  the  glass- 
house, it  is  always  necessary  to  submit  it  to  a  careful  washing, 
in  order  to  discharge  a  small  quantity  of  yellowish  and  slightly 
ferruginous  clay,  with  which  it  is  intermingled  in  the  bank. 
After  the  washing  it  is  a  pure  transparent  quartzose  sand,  the 
grains  of  which  are  small  and  of  very  uniform  size.  There  are 
five  glass-houses  in  the  vicinity  of  Millville,  besides  many  at  a 
distance,  which  are  supplied  with  sand  from  this  spot.    Numerous 

other  places  throughout  the  very  sandy  district  before  us,  yield  a 

material  equally  good,  but  scarcely  any  other  point  yet  explored 

oilers  the  same  readiness  of  access.  ^ 

In  the  neighbourhood  of  Mount  Hope  much  good  sand  is 

found ;  it  is  used  at  the  Windslow  and  several  other  glass  works. 

The  sand  used  at  the  Waterford  glass  works  is  procured  in  the 

vicinity  of  that  establishment 
Within  two  miles  of  the  Brooklin  glass  works  good  sand  is 

procured,  and  is  employed  both  in  these  and  in  the  Squankum 

works. 
The  neighbourhood  of  Jackson's  glass  works  furnishes  a  sand 

well  adapted  for  the  manufacture  of  both  window  and  bottle 

glass. 
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SUPERINTENDENT'S  REPORT. 


To  hit  Excellency ,  Bodman  M,  Priee^  Goremar  ef  fhA  State  of  New  Jene^f: 

Sir  : — ^Having  been  honored  by  you  with  the  charge  of 
superintending  the  geological  survey  of  this  State,  I  beg  leave 
herewith  to  submit  the  following  reportB|  for  the  consideratioa 
of  the  Legislature,  of  the  progress  of  the  survey  for  the  past 
year. 

These  reports  embrace,  generally,  an  account  of  the  plan 
which  has  been  adopted  in  prosecuting  the  work,  and  some  of 
the  results  which  have  an  important  economical  application  to 
agriculture,  mining,  &c.,  it  being  deemed  advisable,  at  this  early 
period,  to  abstain  from  any  details  or  theoretical  considera- 
tions, leaving  them  to  their  more  appropriate  place  in  the  final 
minute  and  systematic  report 


GENERAL  REMARKS. 

The  object  of  the  survey  is  to  lay  before  the  people  of  this 
State  as  much  practical  and  available  information  as  possible, 
respecting  its  natural  resources  and  advantages. 

The  investigations  necessary  to  the  accomplishment  of  this 
object,  are  embraced  under  the  following  heads : 

1.  To  determine  the  di£Eerent  varieties  of  rocks,  and  their 
relative  position. 


^     %  Tbeir  thibknefli  and  geogn^iiiioil  langB. 
^    8.  Their  minanl  and  pahMmlolpi^  oootonla 

4.  Their  lithologioal  and  dienuoal  ohanetor. 

ft.  Their  applicalion  to  agrieoltme^  mining  aiduteetnw^  to. 

9.  Their  topographioal  feataroa. 
'  The  diaooTeiy  of  yaluaUe  mineral  aahatanoeB;  the  eatitBih 
sient  of  prinoipleB  which  will  aerre  aa  unerring  gnidea  to  thmr 
AMxnrerj.«Qd  extant;  and  they  ;tt(^TiB4flpip^  cf  paaitihing 
Ibr  them,  ezdept  id  partfedUr  ge61b^1fii^  the  deri* 
Tition,  c(Mnpoeition  and  chan»ter  of  acdla ;  thm  meana  of  im- 
provement and  adaptation  to  partjcnlar  pknta;  the  plotting 
and  conatrootion  of  public  work%  each  aa  xailioadi^  oasal^ 
Aa;  arohiteotore ;  great  internal  imi^ovenieuta ;  deteniii^vv 
tta  availability  of  water  oonnM:  eitebliahiiiff  ttie  moat  eeoiMh 
jMcMl  Iplana  Ibr  draihage*-4hmi  rehdatbg'ndiMiflij  dlifijbsl^ 
Ksiafliy  and  nnprodoctive  landa  fbifttai  pining;  and  plWilt 
MHiy  tiMMiih  of  the  arte  itiii  natittflBOtttW  ai^  hioltBad^  ift  ujfi 
iA&^iniMgK&m.  '   '   ' 

In  order  to  arrive  at  the  moat  reliable  and  thorongji  ^ 
Mitt,  demanded  by  such  hivestigationa,  teatet^^  fai  tiie  Al- 
lowing departments  of  practical  science  are  required : 

Topographical  Engineering. 

Geology. 

Palaaontology. 

Chemistry  and  Mineralogy. 


TOPOGRAPHICAL  ENOIKSERINO. 

Topographical  and  Geographical  Map9 — Sections. 

The  topographical  or  physical  features  of  a  eountry  depend 
on  its  geological  formations.  Wherever  there  is  a  change  in 
the  underlying  rocks,  there  is  a  corresponding  change  on  the 
surface,  indicating  the  extent  and  limits  of  each  formation,  and 
serving  as  guides  to  the  explorer.  The  varied  aspect  of  a 
country,  its  mountain  scenery,  hills  and  dales,  plains,  wate^ 


fisdls  and  courses,  all  depend,  to  a  greater  or  less  eztent,  od 
tlie  change  from  one  formation  of  rock  to  another.  In  making 
a  geological  examination  of  a  country,  one  of  the  first  objects  to 
be  accomplished  is  to  represent,  on  a  topographical  map^  the 
precise  locations  and  boundaries  of  the  different  formations  of 
rocks;  also  to  draw  vertical  and  horizontal  sections  and  profiles 
of  the  surface  configurations,  which  will  show  the  order  of 
superposition  of  the  strata  and  layers  of  rocks,  and  their  thick- 
ness. Hence  the  importance,  in  all  minute  and  detailed  geo- 
logical investigations,  of  an  accurate  representation  of  the  topo- 
graphical features  of  a  country.  Without  this  it  is  totally  im- 
possible to  describe  its  orograpbical  structure. 

It  is  to  be  regretted  that,  of  the  many  geological  surveys 
of  the  different  States  of  the  Union,  none  have  been  preceded 
by  an  accurate  topographical  map.  England,  France,  and 
some  countries  of  the  Continent,  understanding  its  importance, 
have  conducted  their  geological  surveys  on  a  proper  basis,  and 
thus  furnished  to  the  world  that  minuteness  and  accuracy  of 
geological  representation  and  description  nowhere  to  be 
found  in  this  country. 

OSOLOOY. 

The  term  rock,  in  geological  language,  not  only  applies  to 
the  hard,  solid  portion  of  the  earth's  crust,  but  also  to  the  soft 
and  loose  materials,  such  as  beds  of  sand,  clay,  peat,  marl,  and 
soil.  They  do  not  occur  in  a  confused  and  irregular  manner, 
but  have  a  systematic  order  of  arrangement,  by  which  they 
may  be  classified  into  groups  depending  on  their  origin,  rela- 
tive age,  and  general  characters. 

The  most  general  classification  is  that  which  refers  to  their 
origin,  and  which  divides  them  into  three  principal  classes — 
igneous,  aqueous,  and  metamorphic 

Igneous  Bocks. — The  igneous  rocks  are  those  which  have 
been  formed  by  the  action  of  heat  in  the  central  portion  of  the 
earth,  aQd  ejected  to  the  surface  in  a  molten  state.  On  cool- 
ing^ ihey  assume  a  crystalline  aspect,  and  are  generally  com- 


jmni  tif  rnir  nr  mnm  rf  thit  fhlfcwftiiy  liiinpto  iidtthrifci^ '  ttVt 
wgar^  quMtt^  lumUeode,  ind  am.    TImj  iiitMM  Inh^ 
dikai^  gmik  irr^golv  niftMet  t»f^^ 
phnoi^  eooalhiiliiig  immlaiBi^  li^^ 

ksT6  bo0ii  ftnned  Vjr  tho  igono^  of  wilttri  flon  ttd  fidtt^ 
gMM  piilibkt  of  other  looki  tnuiipurtoJbyoniiort^irf 
porited  as  KdimeBl^  in  the  Ibtm  of  gtM^ 
fci    Thej  Torjr  oflton  oontain  (wguno  Mtttins  of  pkaii  lU 


-    MsTAMQUPmo  BooEa--/nie  motamoiiA^ 
vkieh  hftTO  been  Ibnnad  by  nqneous  agBnoMi^  and  iohrt 
qwndy  ao  mobh  altered  in  their  teztore  by  the  notion  of  Im^ 
aa  tc>  reiemble  igneooa  rooka.    They  oontain  no  TiaEUedijgMdo 
MBBaina. 

The  above  ia  a  rery  general  elaaaiflcation  of  rook^de* 
rited  ftom  their  ongai.  They  are  anbdiTided  into  ffoqia 
ealled  ayatemai  aooording  to  th^  relative  ago.  It  ia  to  bo  re- 
gretted that  mnoh  oonftiaion  prevhila  in  rp^urd  to  their  nomaa? 
datare. 

Every  country,  and  almost  every  geologist,  has  a  particu- 
lar system  of  names,  derived  either  from  characteristic  fossils, 
localities,  or  some  lithological  peculiarity  of  the  rocks.  Those 
most  generally  used  and  understood  in  this  country,  are  the 
nomenclature  of  the  English  geologists,  and  that  propoaed  by 
the  geologists  of  the  New  York  survey.  The  former  is  chiefly 
derived  from  localities  in  Great  Britain,  the  latter  from  locali- 
ties in  New  York  where  particular  groups  of  rocks  are  well 
developed.  As  this  was  the  first  attempt  at  a  complete  classi- 
fication of  the  rocks  of  this  country,  it  has  been  generally 
adopted  in  different  States  of  the  Union,  and  undoubtedly  will 
remain  as  a  standard  of  comparison.  Geological  investigation 
arranges  and  classifies  the  rocks,  represents  their  extent,  thick- 
neas,  and  order  of  arrangement,  by  means  of  sections,  profileSi 
&0. ;  points  out  and  describes  the  valuable  mineral  deposits  of 
each  formation,  and  the  manner  in  which  they  may  be  worked 
and  applied  to  various  economical  purposes.    But  in  order  to 


aooompliflh  this  most  snooeasfQlly,  it  must  call  to  its  aid  pale- 
ontology, mineralogy,  and  chemistry. 

It  is  by  means  of  the  minerals,  and  organic  remains,  that 
the  geologist  is  enabled  to  determine  the  varieties  of  rocks, 
and  their  relatiye  ages-— one  of  the  most  important  considera* 
tions  in  a  practical  or  economical  view,  for  it  is  only  in  partic- 
ular formations,  and  of  a  particular  relative  age,  that  viUuable 
mineral  deposits  occur.  For  example,  in  connection  with  the 
igneous  and  metamorphic  rocks  (azx)ic),  as  granite,  trap,  gneiss, 
chloritic,  talcose,  and  hornblende  slates,  beds  of  quarts  and 
saocharoidal  marbles,  or  white  crystalline  limestone,  occur  the 
principal  metalliferous  deposits,  as  gold,  silver,  copper,  iron, 
sinci  kc  It  is  in  connection  with  the  aqueous  rocks  of  a  cer- 
tain relative  age,  that  occur  the  great  coal  deposits,  &c  The 
farmer  are  determined  by  their  lithological  character,  the  latr 
ter  by  their  organic  remains. 

PAUBONTOLOGT. 

(oBOAno  mnf  ADM  or  amduu  axd  FLAxm) 

Itt  Importanee  and  Belation  to   Oeologf, 

Palaeontology  is  the  science  which  treats  of  fossil  remains. 
It  has  been  satisfactorily  proved  by  geological  and  palsoonto- 
logical  research,  that  at  different  periods  of  time  the  crust  of 
the  earth  has  undergone  numerous  and  various  changes;  that 
at  one  time  it  was  inhabited  by  no  living  being ;  that  the  wa- 
ters of  the  ocean  covered  its  surfiu» ;  that  at  a  certain  period 
animals  and  plants  sprang  into  existence,  and  after  living 
through  a  few  generations  died,  leaving  their  remains  entombed 
in  the  sedimentary  deposits  of  the  ocean's  bed.  Starting  from 
this  pointy  as  we  ascend  in  the  scale  of  animal  and  vegetable 
ezisfeenoe,  we  find  new  tribes  of  animals  and  plants  success- 
ively appearing  and  disappearing,  generation  ssucoeeding  gen- 
erations, until  finally  man  and  his  associates,  the  most  per- 
fect of  them  all,  crown  the  era  of  animal  existence.  Some 
tribes  and  species  have  lived  through  long  and  successive  peri- 


af^  fl  thoowdi  of  yetas,  otliera  for  ooii^«nttv«ly  bitt » 
moai  poibd.  It  is  often  asked  dariDg  what  length  of  time 
lljin  all  of  Aon  aucceesive  changes  taken  pkce.  Bat  the 
nologirt  et&  oompata  lime  only  by  comparifion.  That  it  muet 
hitn  biteti  lueoiwdTably  grcnt,  no  one  who  studies  tLe  vast 
M^IBBntiiy  d^^its  in  wbiuh  these  remains  are  found  beibre 
dpVV  tgpltn  VfOa  the  aurfaoe,  and  then  compares  the  time 
VJ^iA  V  naotnhrily  required  in  forming  these  deposita  with 
tM  tinw  daring  nvhicb  that  portion  of  the  earth's  crust  woa 
dlRMHta^  io  vUoh  the  remains  and  works  of  moo  er«  ibund, 
iriUM  to  ooodadf  Utat  jt  y  impoinUp  to  4w»  m  MfRgiM^ 
idw  of  iti  long  dmntion. 

QariDg  p«i&gt«d  sod  ^vgnlattd  tb»  «>dqr  «r  mputijo^M 
irifioh  dHM  obugra  ^ts  token  pJan^  (tie  0odkfniti:^tttt 
qwQRog  with  tbe  oldaiti«|Baou  moki^  nedi  th«ieoi|fU|ipMrr 
tbe  eutfa  at  that  period,  the  stata  <^  Ae  alawiphewjMI^  ^ 
tMoperatuie,  the  cbangea  which  took  plaoa  hj  wqaaOna  wad 
TOloaiiio  agendea,  and  tbcQ,  oonung  aa  it  were  to  a  oh^iter  of 
more  modem  hiatorjr,  he  reada  of  another  period ;  and  dia% 
taming  page  after  page,  examinea  aneeeiaiTdy  iba  ohangea 
which  hare  marked  the  earth's  history  during  a  lapse  of  mil- 
lions of  years. 

So  regularly  have  these  ohanges  oooorred  over  tbe  wliole 
aurfaoe  of  the  earth,  that  the  nature  of  the  oiganio  reouna  i» 
sufficient  to  determine  the  general  character  of  the  rook%  and 
the  period  at  which  tbeiy  were  formed. 

Perhaps  it  may  not  be  out  of  place  here  to  remark,  for  the 
ioformatioD  of  many  with  wbota  I  have  ooDveraed  kt  dilEenot 
parts  of  the  State  during  the  past  year,  and  who  entartaioed 
an  idea  that  the  principal  object  in  collecting  foaaila,  or  Offgaoio 
remains,  was  merely  the  formation  of  cabineta  of  curiostieB  at 
the  State  capitol,  and  at  the  various  coonty  seats,  at  a  large  WC* 
penditure  of  the  public  money,  that  the  organic  remaioa  fixud 
in  the  rocks  constitute  the  basis  of  economical  geology.  It  if 
to  them  that  many  of  the  valuable  disooveriea  in  the  aqoeooa 
Tocka  are  due.  The  reacarchea  of  Mesara.  Conrad  and  Hall, 
have  been  the  means  of  placing  the  geolt^  of  thia  coontiy  OB 
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its  proper  basis.  Had  it  not  been  for  the  fossils,  or  remains 
of  plants  and  animals  that  were  found  in  the  aqueous  rooks  of 
the  State  of  New  York,  the  geologists  of  the  survey  of  that 
State  would  not  have  been  able  to  determine  the  non*existence 
of  coal  in  that  region,  which  has  been  the  means  of  prevent- 
ing a  useless  expenditure  of  thousands  of  dollars,  in  searching 
for  that  material.  It  was  by  means  of  organic  remains  that 
the  extent  and  boundaries  of  the  salt-bearing  rocks  of  that 
State  have  been  ascertained  and  accurately  defined.  It  is  by 
means  of  the  occurrence  of  particular  fossils  in  the  marl  forma- 
tions of  this  State,  that  the  researches  of  the  past  year  have 
proved  the  existence  of  three  distinct  beds,  and  determined 
accurately  the  extent  and  thickness  of  each  of  them — a  matter 
of  great  importance  to  the  land-holders  of  that  section  of  the 
State.  It  is  evident,  then,  that  to  attempt  to  describe  the  geo- 
logical features  of  a  country,  and  particularly  their  economical 
importance,  without  considering  their  organic  remains,  would 
be  throwing  aside  the  grand  principles  upon  which  the  scienoe 
is  founded. 

CHXMISTRT  AND  lOKXRALOOT. 

In  the  preceding  paragraphs  we  have  referred  to  the  dif- 
ferent formations  of  rocks  which  compose  the  crust  of  the 
earth,  and  the  various  changes  which  from  time  to  time  they 
have  undergone,  as  well  as  the  great  lapse  of  years  during 
which  these  changes  have  taken  place.  It  is  one  of  the  first 
principles  of  Natural  Philosophy  that  no  change  can  take  place 
in  nature,  which  cannot  be  referred  to  some  cause,  some  active 
force,  as  the  agency.  This  fact  is  satis&ctorily  demonstrated 
on  every  hand  in  the  world  around  us.  Whether  we  consider 
those  mighty  and  wonderful  changes  in  the  earth,  or  the  more 
insignificant  changes  which  take  place  in  the  merest  atom  upon 
its  surface,  every  where  the  same  law  holds  good. 

At  this  stage,  then,  of  geological  investigation,  after  hav- 
ing examined  the  varied  results  of  a  series  of  changes  that 
have  been  going  on  for  myriads  of  years,  it  becomes  us  to  ex- 


ID 

lioSiiB  into  the  mmm  of  Ibmh  ikamgm^maA  iliMiMiy  Wfttk 

fy  Bfabhd^*  Aa  oelibnitad  dMnfail  gBoUgilli  Ikil^^oit  Mrtl^ 
Wlkr  as  %•  knoir i%>  ft  gMit  <dhi^^  lafciihtdty,  in/^HMl 
■1106  '{ho  {rtriod'Of  iti'ttwlioii  Iin{tt6in|^liid 'tfeBMsod '^ro* 
«tei  haTo  btea  in  opentidn,  «id  wffl  ^tiittisM  w  lomgmH 

wwinam  tna  pynntu^  m  tOBmntuj  iniwf^gniiig  ODM^pftj'  mia 
dbh  perfimns  tte  part  in  liii  gieafc  ant  «Biiitannqitod;ab«iB  tf 

'  BookB  aipa'  oonpoaod  of  ooo  or  laova  iljathint 
Mffled  arniple  minmlfl^  aooh  as  qaarti  (aiBoaX  Mda^a^ 
WnkMende,  oaibonato  of  lime^  tak^  oadda  of  ivoo,  in.  Hhm 
iMl^e  miBereb  are  oompoaad  of  aleiiMntarjr  aabatenoa^  j^iMh 
-M'  uiA.^goU|  hjdro^|6ii|  oatboiii  aiKittiiiBi  alrnniniiMy-  pMaaii|aa^ 
iBdittn;  oaloiutii  to^  which  onitiiig  togadior  ia  t«n»finiM* 
narj  oompoimda ;  and  it  la  in  this  latter  atate  ihafc  thej  .oaoar 
ftt  tatinenUa 

The  moat  common  binary  compoonda  are  nilina^  xirinniijaiMl 
of  oxygen  and  flilichmi;  alnininai  of  oxygen  and  alumianm; 
lime,  of  oxygen  and  caloinm ;  potash,  of  oxygen  and  potas- 
sium, &c. 

Bocks  are  sometimes  classified  aocording  to  the  predomi- 
nance of  some  one  of  the  above  binary  compounds — as  a  sill* 
cious  or  arenooeous  rock,  one  in  which  quarts  predominatea; 
an  argillaceous  rook,  one  in  which  alumina  or  day  predomi- 
nates ;  a  calcareous  rock,  one  of  which  lime  is  the  principal 
constituent;  and  a  carbonaceous  rock,  one  in  which  carbon 
prevails. 

Almost  all  the  changes  that  take  place  in  the  rocks  and 
materials,  organic  or  inorganic,  which  constitute  the  /sroat  of 
the  earth,  or  grow  upon  its  surfietce,  have  their  origin  in  the 
transformations  of  the  simple  elementary  bodies.  Having  a 
knowledge  of  the  laws  by  which  these  transformations  aie 
governed,  we  are  able  to  apply  them  to  the  various  naefhl 
purposes  of  life. 

•  BiMhoft  Geoloi^e— (IntrodiietioiL) 
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It  is  in  consequence  of  such  transformations  that  soils  are 
formed  of  the  dAris  of  rocks,  from  which  plants  receive  their 
sustenance;  consequently  the  chemical  character  of  soils  par- 
takes  more  or  less  of  that  of  the  rocks  from  which  they  are 
derived.  There  are  other  causes  too,  which  tend  to  modify 
the  composition  of  soils  in  particular  localities,  as  the  occurs 
rence  of  drift,  disintegration  of  bowlders,  presence  of  organic 
matter,  &c.  When  all  of  these  circumstances  are  taken  into 
consideration,  the  general  properties  of  soils  ai'e  known  without 
subjecting  them  to  minute  chemical  examinations.  The  de- 
composition and  disintegration  of  rocks  by  chemical  agencies 
is  a  subject  of  great  importance  in  rural  economy,  and  one 
which  should  receive  careful  investigation.  It  has  an  im- 
jiortant  practical  application  in  a  variety  of  ways.  It  teaches 
the  distinctive  properties  of  the  soil,  to  what  kind  of  vegeta* 
tion  it  is  adapted,  and  how  it  may  be  improved  either  by  cul- 
tivation, or  by  the  addition  of  foreign  substances  as  fertilizers. 
It  is  by  investigating  the  laws  of  nature  in  her  varied  chemi- 
cal and  mechanical  changes,  that  we  are  enabled  to  imitate 
them  in  the  practical  pursuits  of  life,  and  make  them  subser- 
vient to  our  happiness  and  prosperity. 


RESULTS  OP  SCIENTIFIC  INVESTIGATION  IN  THE  STATE  AT 
THE  COMMENCEKENT  OF  THE  SURVEY. 

Upon  receiving  my  commission  as  superintendent  of  the 
survey,  I  proceeded  immediately  to  ascertain  what  reliable 
information  respecting  the  topography  and  geology  of  the 
State  previous  researches  had  already  laid  before  the  people. 
My  principal  object  was  to  ascertain  if  there  existed  any  cor- 
rect maps,  or  reliable  surveys,  which  might  serve  as  a  proper 
basis  for  delineating  accurately  the  geological  features  of  the 
State.  The  difierent  editions  of  the  State  map,  the  coun^ 
maps,  and  several  local  surveys  were  examined.  None  of 
them  were  found  to  be  sufficiently  correct,  or  to  furnish  the 
necessary  data  from  which  such  a  map  could  be  compiled  as 


wortttrqnteofaiy  reteucba  wen  v  toUows: 
.  Tbm  i^  .em§ll/it  mttp  at  tl»e  Sute  vas  oomfoled  fa; 
moma  Oorii]^  ftaq^vancmt  )oc«l  sarrey^  togellwr  viUi 
MM  oiiiMl  mf^^  pioonred  bjr  an  act  OT  the  LegidatiiR, 
IDHBd  9annlKr  tanol^-eiglitb,  eighteen  hondred  and  twenty- 
Mm^  snAorisiBf » bu  to  Thom«s  GordoD  of  oee  dtouttod 
^dlMak  to  aaabls  U^  to  obtun  additioDsl  sairejrB  for  tlio 
MnaKoriDikiag  a  State  aup.  Thia  map,  knoira  w  Qor-  . 
i|in  if^s  VW  wayleled  and  pobliabed  in  the  year  ei^taeo 
1  nd  t»!fittf«i|^  Daring  the  Mtme  jtK,  npoB  tbe 
r  Xiudi,  «  THolntion  waa  jiaawd  by  ihe  LegisUtore, 
Hi|g  the  OoTflraor  to  subocribe  for  one  knDdred  and 
Irait^-ftTB  oopieL  On  the  fourteesth  of  Febroary,  eigbteen 
Mndnd  and  diii^4M|  &e  Legtslatare  puaed  an  act  aatfa»* 
ibifig  die  tniBDnr  to  cancel  Gordon's  bond,  and  tbe  GovKraar 
to  tMto  OM  bnndzed  and  tweDty-five  additional  copies  at  oot 
^uowid  doQan,  ■  .  ,,>>'[ 

and  improrad,  bj  Bobert  Ei  'Baraat^  by  a  rautatiea  flf  tjit 
Legislature,  appropriating  one  tbovaand  ddlar^  pased  Fd»- 
niary  twenty-fifth,  eighteen  hundred  and  forty-seven.  Thia 
18  the  lost  and  moet  reliable  edition  of  the  State  map.  Every 
other  map,  made  sinee  the  pablicatioo  of  tbia  edition,  has 
been  compiled  therefrom;  and  the  manner  in  which  this  was 
made  was  sufficient  to  satisfy  me  of  its  want  of  accuracy,  and 
of  iti  insufficiency  aa  a  basis  for  the  geological  purposea  of  the 
anrvey.  Subsequent  examinationa  and  field  researohes  have 
▼erifled  my  suppositions,  as  will  be  seen  by  referring  to  the 
annexed  report  of  Mr.  Viele,  the  State  Topogr^hioal  engi- 
neer. 

In  the  year  eighteen  hundred  and  thirty-five^  the  Legialatore 
passed  an  act  audioriiang  a  geological  and  mineralogioal  wu^ 
rey  of  the  State,  with  an  apprc^riation  of  one  thousand  dol- 
lan.  Thia  surrey  was  conducted  under  the  auperiotendenoe 
of  Professor  Henty  D.  Bogera,  aad  the  first  report  of  it  was 
made  during  the  ft^lowing  year.    Marsh  tenth,  of  the  aaaw 
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year,  a  further  appropriation  of  two  thousand  dollars  was  made. 
March  seventeenth,  eighteen  hundred  and  thirty-seven,  two 
thousand  dollars  more  were  appropriated ;  and  on  the  twenty- 
seventh  of  February,  eighteen  hundred  and  thurty-eight,  two 
thousand  copies  of  a  final  report  were  ordered  to  be  published 
at  eighty-seven  cents  each.  This  report^  containing  three 
hundred  and  one  pages,  together  with  a  geological  map,  was 
published  in  eighteen  hundred  and  forty,  and  embraces  a  gen- 
eral outline  of  the  geological  formations  of  the  State,  with 
analyses  of  some  of  the  rocks,  greensand,  and  fresh  water 
marls  and  calcareous  tufisuB,  also  some  general  observations  on 
their  application  to  agriculture  and  the  arts. 

The  survey  of  Professor  Rogers  was  as  minute  and  detailed 
as  the  circumstances  and  the  early  day  of  geological  sdenoe 
would  allow ;  and  when  we  take  into  consideration  the  meagre 
means  placed  at  his  disposal,  and  the  short  space  of  time  al- 
lotted for  the  accomplishment  of  the  work,  we  can  do  no  le^ 
than  say,  that  the  outlines  of  the  different  formations  were  ac- 
curately defined,  and  a  vast  amount  of  useful  information  re* 
specting  the  natural  resources  of  the  State  presented,  resulting 
in  great  public  benefit,  and  had  the  people  more  generally 
availed  themselves  of  it,  would  have  been  of  still  greater  bene- 
fit to  them  in  their  agricultural,  architectural,  and  many  other 
pursuits  of  life. 

Previous  to  the  survey  of  Professor  Rogers,  local  examina- 
tions to  some  extent  had  been  made  chiefly  in  the  mineral  re- 
gions of  the  northern  part  of  the  State,  and  in  the  marls  of  the 
southern  section.  Among  those  who  took  the  most  active 
part  in  the  researches  at  that  time,  were  Dr.  Samuel  Fowler, 
of  Franklin,  Sussex  County,  who  published  several  articles  in 
Silliman's  Journal,  on  the  mineralogy  and  geology  of  Sussex 
County ;  Prof.  Nutall,  Messrs.  Yanuxem,  Keating,  and  others, 
who,  from  time  to  time,  contributed  papers  to  Silliman's  Jour- 
nal, and  the  Journal  of  the  Academy  of  Natural  Sciences,  of 
Philadelphia.  Dr.  Morton  and  Mr.  T.  A.  Conrad,  of  Philadel- 
phia, had  very  thoroughly  examined  and  described  the  fossils 
of  the  southern  section  of  the  State.    The  published  results  of 


^teae  labors  are  among  the  most  valuable  contriliatJODs  to  st^- 
ence  that  this  country  has  aSbnled,  and  will  sUDd  as  moou- 
ments  to  the  high  ecientiSc  altainments  and  indefatigable  in- 
dustry of  their  authors. 

During  the  past  three  orfouryeare,  tnanydeUiled  local  ex- 
aminaliona  have  been  made  in  the  mineral  regions  of  the  State 
b;  emioeDt  scientific  men,  which  have  resulted  in  very  valita* 
ble  discoveries  of  new  minerals  and  natural  fertilizeis.  Butas 
the  investigations  have  been  made  solely  for  the  advancenient 
of  private  interests,  the  people  at  large  have  been  but  little 
benefited  thereby,  and  indeed  have  frequently  parted  with 
valuable  property  in  mineral  districts  for  a  trifling  oonsideni- 
tioo  ;  things  which  would  not  have  occurred  had  they  been 
poesessed  of  such  reliable  infortnution  as  a  detailed  geolc^ctl 
fOrn^  would  bare  aflbrded.  .   ...,;,  ,iy, '^^.^ 

4Lfc  tha  tune  (^  the  luAgwlogiealiqTTtj.TCijI^llll^ 
fm impnid to  tlu inporUnoe of tb« appSailiait^f  rfipyj)^ 
|ug4  goolo^ol  nnucbet  to  agrioiltiint  tli*  S^ln  vin^ig^. 
pumtiTely  thinly  letUed,  and  the  avange  qiiastib,of,ij|f||yjA^ 
gin  landi  b«Qg  rery  gnat  in  prc^xntion  to  the  uiWatin%  J|l 
neoesrity  and  Taloe  were  not  so  apparent 'u  ai  the  pramt 
time,  when  a  constant  tide  of  immigration  is  densely  populating 
its  territory,  and  the  onoe  rich  lands  ore  becoming  impover^ 
tflhed  by  an  exhausting  system  of  tillage. 


KIFIBAL  BODS,  HAZEL  WITCHES,  FOOI/3  QOLD^  SEARCHIHa  FOB 
GOLD. 

The  frequent  applications  that  have  been  made  to  me  for 
the  loan  of  divining  or  mineral  rods,  either  for  the  puipon  of 
discovering  tiie  bidden  treasures  that  lie  oonoealed  b«ieath  the 
sarfaoe  of  the  earth,  or  for  reaching  some  vein  of  gold,  nlrer, 
or  copper,  of  which  a  traditionary  aooonnt  has  been  handed 
down  from  generation  to  generation,  or  for  exploring  the  spot 
where  a  flash  of  light  has  been  seen,  or  an  explonon  heard — 
which  by  many  are  believed  to  be  in&Uible  signs  (^  the  oo- 
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oarrence  of  nuDenls ;  and  the  experiments  which  I  have  wit« 
nessed  of  the  use  of  the  hazel  witch,  for  the  purpose  of  locat- 
ing wells  where  the  water  runs  nearest  to  the  surface,  suggest 
the  propriety  of  making  some  remarks  by  way  of  caution  to 
those  who  believe  in  the  efficacy  of  such  means. 

In  my  travels  through  the  State,  hardly  a  day  passes  on 
which  such  applications  are  not  made  to  me,  together  with  the 
recital  of  wonckrfol  discoveries  which  have  been  made  through 
such  instrumentalities.  It  is  not  indeed  wonderful,  that  there 
is  BO  much  credulity  among  the  great  masses  of  the  people,  for 
they  have  but  little  knowledge  of  the  properties  of  minerals,  or 
of  the  elementary  principles  of  natural  science.  It  seems  to 
them  as  reasonable  to  believe  that  the  presence  of  gold,  silver 
or  copper  may  be  indicated  by  some  such  inBtrumentality,  as 
that  a  vein  of  magnetic  iron  ore  may  be  discovered  by  means 
of  the  magnetic  needle.  In  order  that  I  may  give  a  clearer 
idea  of  the  manner  in  which  many  people  of  this  State  have 
been  duped,  I  will  briefly  mention  a  few  cases  that  have  come 
under  my  own  observation. 

Two  years  ago,  a  very  worthy  and  respectable  man  called 
upon  me,  stating  that  he  supposed  I  had  a  mineral  rod  that 
would  discover  a  vein  of  copper,  its  depth  from  the  surface,  its 
width,  and  the  quality  of  the  ore,  and  that  he  would  like  to 
borrow  it  for  the  purpose  of  finding  a  vein  of  copper  in  Morris 
County,  which  his  grand&ther  had  discovered  some  sixty  yean 
ago,  and  some  of  the  ore  from  which  he  had  smelted  in  a 
blacksmith's  foi*ge  in  the  vicinity.  He  stated  that  his  grand- 
fieUher  had  moved  to  Missouri  when  his  father  was  a  boy,  and 
'had  often  told  his  son  of  this  copper  vein,  giving  to  him  be- 
fore his  death  a  map  of  the  property,  upon  which  was  indicat- 
ed the  precise  spot  where  the  opening  had  been  made  into  it 
He  fislt  so  confident  that  by  means  of  this  map  he  could  go  di« 
ijKStly  to  the  concealed  treasure,  that  he  endeavored  to  pur- 
chase the  property  at  a  very  high  price.  On  arriving  at  the 
premises  in  question,  he  was  unable  to  find  the  opening  into 
the  vein,  on  account  of  the  changes  which  ^cultivation  had 
wrought  upon  the  fields.    He  inmiediately  applied  to  a  man 


flfel^'ind '  ii1iij|llttftiiur  Ik  ll«  dfUMl  IH'  iM^  M^  tATUhi'Mi 

V  miD^  vOgOUMr  Willi  nB  plVOnv  ^mOMI^  nQnHH|^Vlb|>W^HlO 

|HDi  wPtw Wly4lf^  doDniL'  -  '^wififwkMv^iMMfftSviM^fVM 
■MI4  WKj  pfooQoaeci  w  vmiNKfi  w9  ■nnnnwjiHMiv^ii 

dliiDML'  SbUMU  riiftiAidiMi  Tini'irtiif  llict  iMtfiiWfmiii  =<if  <lp> 
ivfttRKiDB  01  nio  mgio  fooi  mm  on  m  ■lufliiiijug'oigr  ■vop 

OWMf|  iMf#otvt|  (Mnflbif  fhO' Hi wtnMtt  Un  dUMniK^'ov^M* 
oiwiiwy  Bttwwiuy  mPi  iniaMi  mji-  CMpoBp  op  mi  piipMy  ^Wir 

ilWIftriifojkifillb^ 

the  depth  required  by  the  revehticttif  iacid  IttfllV  UQiiiM 

i&efmdiniiidred  MUtit^  him  ttbout  yeltuiiifig  to  tlko  WeiC  dttier 
to  indaoe  his  &lher,  an  old,  feeble  man,  to  oome  add  point  out 
the  spot,  or  to  reorult  himaelf  with  ftinde  to  proseeate  the 
trofk. 

Doring  the  last  somtner,  I  met  with  one  of  theee  philoso- 
phers in  whose  hands  the  dirining  rod  posBesses  snob  Wdiider« 
fhl  powers,  and  who  has  aoqaired  great  repatation  in  the  voilli* 
em  part  of  the  State,  not  only  from  the  ptetended  disooveriss 
thai  he  has  made,  bnt  for  his  untiring  efforts  to  unfold  hiMm 
tfttuuTtB.  After  much  diffi(mlty,  my  ouriosity  was  gratified 
by  seeing  the  veritable  rod  with  which,  aocovding  lo  his  owb 
statement,  he  had  located  the  principal  gold  mines  of  Viigaila 
and  North  Carolina,  had  disoovered  sunken  steamboats  on  the 
great  lakes,  had  told  how  much  silyer  there  was  in  the  Susses 
Bank,  had  traced  the  franklinite  and  £ino  ores  of  StirKng  WW 
ftr  miles  from  their  present  location,  had  disooretud  the  priMt 
pal  iion  veins  of  New  JerBej^  and  for  which  be  had  been  ofr 
ftied  two  hundred  thousand  dollars  by  a  company  iu  CSrii^ 
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The  instrument  resembled  an  ordinary  metallic  syringe, 
about  one  inch  in  diameter,  and  five  or  six  inches  in  length, 
having  screws  attached  to  the  larger  extremity,  by  which  it 
could  be  fastened  to  the  handle  of  a  cane.  He  stated  that  it 
was  made  of  silver,  and  that  its  virtue  depended  on  a  peculiar 
substance  which  he  had  discovered,  and  which  he  placed  in 
the  syringe,  when  he  wished  to  search  for  silver  ore.  These 
instruments  were  made  of  different  materials  according  to  the 
metal  sought;  for  example,  if  the  object  of  his  search  was 
gold,  he  used  one  made  of  that  metal,  and  charged  in  the  same 
manner :  if  he  sought  iron,  his  instrument  was  of  iron,  Ac. 
When  on  his  exploring  expeditions,  he  carried  with  him  a 
number  of  them.  He  never  allowed  them  to  go  out  of  his 
hands,  as  their  magic  influence  would  thus  be  at  once  destroyed. 
I  was  very  much  amused  by  his  company  during  a  short  toip 
over  the  Sparta  Mountain,  when  he  promised  to  point'  out  to 
me  the  precise  locality  of  the  franklinite  and  ssinc  veins  cross- 
ing this  region.  He  informed  me,  in  different  places,  as  to  the 
precise  number  of  feet  and  inches  at  which  these  veins  lay 
fix)m  the  surface ;  and  after  showing  several  small  bowlders  of 
zinc  and  franklinite  ore  lying  on  the  surface  of  his  vein,  he 
observed :  "  a  good  many  scientific  geologists  have  been  around 
here,  who  think  they  know  every  thing  about  minerals  and  so 
on,  and  they  say  that  these  are  loose  pieces  that  have  travelled 
from  the  mine  at  Stirling  Hill,  but  it  ain't  so ;  it'%  agin'  nater 
for  stones  to  swim  or  run  up  hill." 

I  would  not  have  repeated  so  much  of  his  jargon,  had  I  not 
been  informed  that  during  the  past  three  or  four  years  he  has 
received  eight  or  ten  thousand  dollars  for  his  professional  ser* 
vices  in  that  vicinity,  and  that  a  large  amount  o(  money  has 
been  expended  in  digging  under  his  directions. 

Water  philosophers,  or  those  who  profess  to  be  able,  by 
means  of  the  tvitch  hazel^  to  discover  springs  and  streams  of 
water  beneath  the  surface,  are  somewhat  numerous  throughout 
the  State,  and  are  often  called  fix>m  some  distant  place  to  de- 
cide upon  locations  for  digging  wells.  I  had  an  opportunity 
of  witnessing  the  operations  of  one  of  them  in  locating  a 
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w^MUk.id-tMtfk  Mid •dBfeKniniiUE lift diBllLYMBMitai  Mklv  baft 

.,    Od»  ^  tbt  moitooamoa  dttaaan%  >i>4  c»  ftifihig  mmil 

4lP«d.  JDoniig  the  |Mmb mDinfli^ I  ftwii  nm  oa4JM»JHM 
JMoBBtvtt  diggjlBg  <M;:(g(M  ia  ^  luri  Shiwangwwlii  #iit> 
^W6  lights  Tfcre  aiid  to  luwre  hma  fpen ;  n4  aiWmolaMI« 
1)19  ezMiratNM  that  ham  IwiPL^  ^#U| 

■jlinlj  "T  "rmr^  t^  rrrt  irmlftT^tnir  t>1it  jifrimr  Ih't  Mppmc ' 
/MM of :te or jaoki^    iMtaom thtiBhtAitaali <i ihit jiMm 
:«itil  thsM  u  h«dly.«  uua  wiK>  lipi  not  hnuA  qf  Ij^hM  W 
twnUinlt  BOMMi.    Ia-iiTw4of  th»iWoiivi4iov  (rlb^^ 
fyrila%.vhioh|  hy  >  n<fi4  daoanyotttkM^rsnmttw^ 
.•giMtdBilof  hMt«MLe¥eoaiok»i  and  if  HtfM*  ht^WiWy 
kMi  JNWk  tiifiir  origiA  ain  te  mArmI  to^^yfgmtm^.  flv 
the  iofinnitkm  af  4bflie  who  «ie  aa  «idii)oii>  b  MiiNMNW 
1  may  te  aUMrodftea^f  that  they  aie  «|  iadiQalkn«Q(4iih» 
•Ue  aahiendi  depeaita. 

The  oocurrence  of  iron  pyrites,  to  a  greater  or  leaa  eztmt, 
in  almost  all  the  rocks  of  the  northern  part  of  the  States  has 
been  the  cause  of  a  useless  expenditure  of  money.  On  ac- 
count of  its  res^nblance  to  gold  in  eolor^  and  the  frequency 
of  its  being  mistaken  for  that  minerali  it  has  been  called 
''  fool's  gold."  Many  have  sought  me  with  parcels  of  it  care- 
fully wrapped  iu  paper,  which  they  had  obtained  at  an  expen- 
diture of  much  labor  and  money,  and  have  asked  its  value, 
together  with  advice  as  to  the  best  method  of  continuing  their 
work.  It  may  be  readily  distinguished  from  gold  by  holding 
it  in  the  flame  of  a  candle  or  throwing  it  in  the  fire,  when  it 
will  lose  its  brilliant  hue ;  while  gold,  under  the  same  circum- 
stances, will  preserve  its  color.  It  may  also  be  detected  by 
its  brittleness ;  for  if  the  point  of  a  knife  be  pressed  against 
it^  it  will  break  readily,  while  gold  is  tenacious  and  difficult  to 
be  broken. 

The  frequent  occurrence  of  dark-oolored  slates  and  shake 
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along  the  Delaware  Biver,  and  east  of  the  Blue  Mountain,  has 
induced  many  to  belieye  that  ooal  must  be  associated  with 
them ;  and  many  excavations  have  been  vainly  made  in  search 
of  it  It  often  happens  that  coal  miners,  passing  through  the 
country,  assert  the  presence  of  coal  in  these  districts,  on  ac- 
ootint  of  the  similarity  existing  between  the  shales  here  and 
the  slates  of  the  coal  mines  in  which  they  have  worked. 
These  men  are  not  unfrequently  employed  to  dig  for  coal. 
But  sq  far  as  the  geological  researches  have  ei^tended  during 
the  past  year,  it  is  ascertained  that  no  coal  exists  there. 

I  think  it  may  be  safely  said  that  the  money  expended  in 
idle  researches  at  the  instigation  of  pretenders,  or  from  a  lack 
of  information  respecting  the  natural  resources  of  the  State, 
would  be  more  than  sufficient  to  complete  the  survey,  and 
thus  afford  reliable  information  to  every  one  of  its  inhabi- 
tants. 

We  are  apt  to  wonder  at  the  credulity  of  our  fore&then  in 
their  belief  in  the  magician's  wand  and  the  philosopher's  stone, 
but  nowhere  in  history  have  we  accounts  more  absurd  than 
those  furnished  in  our  very  midsL  In  fact,  there  has  always 
been  a  kind  of  superstitious  feeling  or  credulity  respeoting  the 
precious  metals,  and  I  know  of  no  better  way  of  dispelling  it 
than  by  the  promotion  of  education,  and  the  dissemination  of 
useful  knowledge,  in  which  New  Jersey  is  now  taking  a  very 
creditA>le  stand,  by  the  establishment  of  a  liberal  system  of 
instruction,  and  by  carrying  on  extensive  internal  improve- 
ments. 

FLAK  OP  SUBVXT. 

The  plan  adopted  for  prosecuting  the  survey,  and  by  which 
it  has  been  conducted  during  the  past  year,  divides  it  into  four 
principal  departments,  viz. : 

1.  The  Trigonometrical  and  Topographical. 

2.  The  Geological 

8.  The  Palddontological. 

4.  The  Chemical  and  MineralogicaL 


•■  I/. I*  -^I  •-  _  ( 

■ii.y>.  '•        •   .  .  ■.      *      •.      ■•.  •i-f-i.        ,   ■ 

.17340^  tihd  Syito  Xd|^^ 

.W»..^lJpQia  Diriiuoopaii^  «fwi)^l«ou|g.  t)M  ir«fl^  ihe  aw^ 
^,p[nfidtiaii.«udw  iriucft  ba  ]al)QiMll  •&  tbs  «atpM»  and  t^  J«Hf- 
iMM  ciAtntmmnn,  it  wili,be  loearlihi*  mnoJii  kM  ten  mmki- 
'I^UrimL   Bwi&.bertfnMtl4Mdl^<hAo)g9c*cfjlhl«'i«^ 
As  ■orvcif  i«/]to  ftniMli  «>  dsUjQftd«kl  aoonnta  Mfi9giq>hk>I 

€f  xobka;  and  as  thk  k  the  eproandwork  of  the  gnnlmwil 
lianM^ipMtM^'titt.greeMrpaii  of  the  fiinds  pkbed^^  d» 
PmI  has  faaMli^prakiriatad  toilB  iMoaaoirtio^iii  otdtt  thMJv 
iMlohofthe  topqgnid^  Aight  be  6Qmpldfe4>aa:pawblai.% 
4ibe4peiiieg  «r  the  next  yeart  ^vhieh  beb^ 
^  winter,  woald  serve  as  a  guide  in  the  detailed  geological 
examination  for  that  year.  Independent  of  the  great  impor- 
tanoe  of  this  survey,  on  aooount  of  its  connection  with  geology, 
it  will  be  of  iooalculable  benefit  in  various  respects.  It  will 
fhrnish  a  map  upon  which  evexy  mountain,  hill,  andvalley, 
with  their  comparative  dimensions,  eveiy  boundary  line,  natu- 
ral and  artificial ;  every  road,  river,  stream  and  canal ;  every 
&rm  and  house,  wHl  be  represented-  By  it,  public  works 
may  be  plotted,  and  systems  of  drainage  established.  It  will 
be  of  great  benefit  in  the  opening  of  mines,  quarries,  and 
deposits  of  fertilissers* 


GKOLOOICAL  DEPARTKENT. 

In  the  geological  department  two  divisions  of  the  State 
have  been  made :  Northern  and  Southern.  The  line  of  di- 
yision  extends  from  Staten  Island  Sound  near  Elizabethport 
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to  the  Delaware  Biver,  a  little  below  Trenton,  following  the 
aoutbeastem  border  of  the  red  shales  and  sandstones  whioh 
stretch  across  the  central  part  of  the  State.  This  line  has 
been  selected  on  account  of  its  being  a  natural  division  of  th^ 
State  into  two  nearlj  equal  parts,  in  respect  to  area,  while  in 
respect  to  their  physical,  geological  and  agricultural  features^; 
they  are  entirely  different  The  adoption  of  this  diyisioxi 
will,  in  the  final  report^  be  the  means  of  avoiding  unnecessary, 
repetition. 

SOUTHERN  DIVISION. 

The  southern  division  of  the  State  has  been  assigned  to 
Professor  George  H.  Cook,  assistant  geologist  of  the  survey. 
He  entered  upon  his  duties  in  Monmouth  County  on  the  27thL 
of  July  last,  and  from  that  time  to  the  present  has  been  en- 
gaged either  in  the  field  or  in  the  laboratory.  His  attention 
has  been  chiefly  directed  to  the  marl  beds  of  the  greensand 
formation ;  and  a  perusal  of  his  report  will  satisfy  all  of  the 
great  importance  of  a  more  minute  examination  than  has 
hitherto  been  made.  Allow  me  to  call  your  attention  espe* 
cially  to  that  part  of  his  report  which  refers  to  the  following 
fiicts,  proved  from  examinations  in  the  field : 

1.  ^'The  clays  and  marls  which  constitute  the  basis  of 
most  of  this  part  of  the  State  are  in  regular  and  continuous 
layers." 

2.  "  The  layers  are  not  level,  but  incline  or  dip  towards 
the  southeast." 

8.  "Since  those  layers  were  formed,  the  action  of  the 
water,  or  other  causes,  has  worn  away  and  changed  the  sur- 
fiace  of  the  country." 

Ijaying  aside  for  the  present,  the  importance  of  these  facts 
in  a  scientific  point  of  view,  I  will  merely  refer  to  their  prac- 
tical application. 

Although  the  layers  of  marl,  constituting  this  formation, 
are  not  level,  yet  they  are  deposited  in  a  certain  plane  whose 
inclination  is  towards  the  southeast.    The  irregularities  of  the 


aarface  of  tbe  soil  Bitlni^Wta  Jpndotea  ittlilgMtofy  fb^  fW 
dejXHitioQ  of  the  vkiA  Jaf9n,hf  Qke  wtoftw  cMMMl  «l 
water,  winds,  kc.,  it>  OTMflBt  tint  A«M  fanB«ltfMlHI  dlto  *• 
tirely  indcpendeotoif  dUMftflKKf^Oe'llMM  li(yi«iii''-iSBin^ 
iagthen  the  inclioldflttof  thtt^lvfflnV  AalMtfli;  Ud!  aM^ 
iog  their  suifaoe  otl  •  l)M«^  We  unrr.TijTmiiiinTftm-iWlVimjijr 
ties  of  the  surface  usKm  tltt  ibiiBtldaB,''iihMrilte-tfi*  ^nMlib 
depth  of  each  bed  of  aud  from  ^  ivAei^  «<-n{iMintll 
bgr  DMUiB  of  iM{»  tnd  aectiona ;  thus  Moh  liukdholder  nWfe 
the  fbnxutioa  ou  detennim  the  looat  ■fficmiWii  looalittes  §at 
qpouing  marl  ptH.  ffiAiiMto-  Ai  SHe&nty  of  turi  piti  hts 
bwavMavtun  eqd  iecidental,  on  account  of  a  want  of  that  ai> 
<Br<tt  Mf|Bi;illtfrttt  "tpyecLing  their  position,  division  into  dis- 
.^■Qili^eiii  raaitOlcrilBd  by  particular  fossils,  and  their  posi- 
oMk  mUtitri  to  niB  imftbe  configuration.  If,  then,  land  upon 
ittntA  miA  ti  eoBMrible  is  worth  from  five  to  seven  dollars 
inrtiRlibttB^ium  itpOq  the  surface,  and  scientific  invcstiga- 
ikkt  dotenuilM  wlieie  Ittch  lands  may  be  located  within  the 
Are  honcbed  and  Mnotf-siK  thousand  acres  of  this  formation, 
ft  is  sdperflooiu  to  enlarge  njion  the  great  benefits  to  be  de- 
xiTed  from  it 

NORTHERK  DITI8I0N'. 

To  the  geological  examination  of  the  northern  division  of 
die  State,  I  have  given  m;  own  personal  attention,  and  Urn 
nsolts  thereof  will  be  seen  in  the  seqnel  to  this  leport. 


,  PAUKOirroLOQICAI.  DKPAHnoorp. 

This  heing  one  of  the  most  essential  branches  of  the  acnenoe 
of  geology,  I  directed,  at  the  connnencement  of  the  sonrety, 
each  member  of  the  corps  to  pay  particular  attention  to  aeandi- 
mg  An-,  gathering,  and  preaerring  organic  remuns.  The  reenlt 
ii^  that  qnita  a  large  oolledion  of  the  fbnils  of  Sussex  and 
KonmonUi  oountiea  faaa  been  made  and  forwarded  to  the  State 
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capital,  as  well  as  to  the  conntj  seats  of  the  counties  ia  which 
they  are  found.  The  collection  from  each  formation  being 
still  incomplete,  and  the  time  very  limited,  it  is  deemed  inex- 
pedient to  make  any  description  of  the  specim^is  already  pro* 
cured  until  a  subsequent  report  I  would  recommend  a  vigor* 
ous  prosecution  of  this  very  important  department  of  the  sur- 
vey, so  that  iqx>n  its  completion,  every  species  of  organic  re- 
mains found  in  the  State  may  be  accurately  described  and  r^* 
presented. 

CHEMICAL  AND  HIKRaALOaiGAL  DEPABnONT. 

Mr.  Henry  Wurtz,  the  chemist  and  mineralogist  cf  the  sur- 
vey, entered  upon  bis  duties  on  the  first  day  of  November  last 
In  order  that  the  chemical  investigations  of  some  of  the  most 
important  minerals  and  fertilizers  might  be  made  at  as  early  a 
day  as  possible,  I  directed  him  to  rent  a  building  suitable  for 
a  laboratory  at  Trenton,  and  to  proceed  at  once  to  furnish  it 
with  the  necessary  apparatus  and  reagenta  The  amount  of 
fimds  set  apart  for  this  purpose  being  wholly  insufficient,  Mr. 
Wurtz  has,  by  adding  his  own  apparatus  and  chemicals, 
formed  a  very  complete  and  convenient  laboratory,  and  already 
made  some  chemical  investigations  of  the  fresh-water  marls 
and«calcareoua  sinters  of  Sussex  County,  the  results  of  which 
will  be  found  in  his  accompanying  report  ProC  Cook  has 
also  been  engaged  in  his  laboratory  at  Butgers  College,  in 
making  examinations  of  the  greensand  marls,  and  the  results 
of  his  researches  will  be  found  to  be  of  very  considerable  im- 
portance. 

CASmST. 

The  law  authorizing  the  survey  provides  for  the  collection 
of  two  complete  suites  of  specimens  of  all  the  different  miner- 
alS|  rocks,  fossils,  marls,  dajrs^  sands,  peats,  &a ;  one  to  be 
forwarded  to  Trenton,  to  be  disposed  of  as  the  Legislature 
may  hereafter  direct;  the  other,  consisting  of  the  minerals, 
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lHky.iMalkrto«ftdbi.io(miMg^  toiho.  oMWtj. 

4ii^lhiw.8ute»liaro:beiiii  aidftrniwo^.to  ;irmMwi  ji^  itoe 

to  a9ta»  tejtii»atMlft:inoid6i;<ai«l  ]^ 

Mdz^gaoj^aqpluod  aknagenBaki  The  fittiMe  to  mUlMl.Afr 
xodcB  in  their  order,  togeUier  with  their  aaaociato  iuMali^ 
tomSlSf  kc^  ooireqponding  with  the  geological  mapi^  aeotioiii^ 
Ao. ;  the.lellor^lk  tadel  enwgWwnlb^Hi  townehipe^  or  jKKHkM 
of  townshipii  to  conreqmnd  with  the  aooompanying  lood  do- 
Hriplionii   I  piopoee.toedapt.ike  latter  doM  lor  lliiod^^ 
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Diuiiig4ihe' jaar  twwDPf^mx  bone  of  ibeka^*  nnriwlt^  aad 
tepilelivve^MBaibr^axdedtot  Tnentaii  ftom  SoaHx  0owf^ 
aad  eigbt  to  Newtonl  Bro£  Oobk  ha»;.made:  a  iMttpletot  A 
leoiion  of  the  mark  of  Meounosttiy'  ae  fiuc  ae  hie  djMJladiejfe 
ttunalkHia  have  eJtonded,  .They^.ham  .beeft  pnpeiiy  -pm 
pfueed  and  latbeHed,  and  aoir  await  a  raitaUe  plaoa  Ifardtoii 
reception.  The  very  great  variety  of  minerals  and  organie 
remains  of  this  State,  will  necessarily  form  an  extenaiye  cabi- 
net, and  I  would  therefore  call  the  attention  of  the  Legislature 
to  the  importance  of  taking  some  steps  towards  obtaining 
suitable  rooms  for  its  permanent  arrangement.  I  would  abo 
here  state  that  several  applications  have  been  made  to  roe  by 
different  educational  institutions  in  this,  as  well  as  in  oth^ 
States,  for  complete  collections  of  New  Jersey  minerals^  rocks, 
&c  But  as  much  expense  attends  the  collection  of  aped* 
mens,  and  as  the  law  does  not  authorize  more  than  two  suites, 
I  could  not  comply  with  any  of  these  requests.  It  is  very 
desirable,  however,  that  a  knowledge  of  the  resources  of  this 
State  should  be  spread  as  widely  and  rapidly  as  possible,  and 
there  is  no  more  ^ectual  way  than  by  distributing  samples  of 
its  productions  to  every  part  of  the  country.  The  subject  is 
worthy  of  the  oonsideration  a£  the  Legislature. 
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OF  THK  SURVEY. 

Upon  organizing  a  competent  corps,  consisting  of  an  engi- 
neer, assistant  geologist,  chemist^  and  mineralogist,  and  other 
aids  sufficient  to  commence  and  carry  on  the  survey  in  accord- 
ance with  the  adopted  plan,  a  difficulty  was  encountered  at 
the  outset,  on  account  of  the  smallness  of  the  appropriation. 

Beconnoissances  were  to  be  made,  instruments,  apparatus, 
and  chemicals  to  be  provided  and  transported,  and  a  variety 
of  preliminary  arrangements  required,  as  may  readily  be  ex- 
pected at  the  opening  of  a  work  of  this  kind.  It  was  evident 
that  to  commence  the  survey  on  this  plan,  in  all  the  depart- 
ments, not  only  a  rigid  economy  must  be  observed,  but  that 
ike  greater  part  of  the  necessary  instruments  must  be  obtained 
otherwise  than  by  purchase.  With  this  view,  letters  were 
addressed  to  Prof.  Bache,  superintendent  of  the  United  States 
Coast  Survey,  laying  before  him  the  embarrassing  circum- 
stances under  which  we  labored,  and  soliciting  the  loan  of  cer- 
tain instruments.  Prof.  Bache,  convinced  of  the  great  impor- 
tance of  the  undertaking,  responded  unhesitatingly  to  our  soli- 
citations, and  forwarded  all  tliat  we  needed ;  the  acknowledg- 
ment of  which,  together  with  the  acknowledgment  of  the  re-.; 
ceipt  of  instruments  from  the  New  Jersey  Franklinite  Com- 
pany, will  be  found  in  the  accompanying  report  of  the  topo-^' 
graphical  engineer.  Each  member  of  the  corps  also  loaned  his 
instruments  and  apparatus,  and  thus  a  great  expense  was 
avoided  at  the  outset. 

As  several  applications  had  been  received  from  young  men 
desirous  of  becoming  connected  with  the  survey,  for  the  pur- 
pose of  acquiring  practical  knowledge  in  the  several  depart- 
ments, it  was  thought  advisable  to  receive  all  such  as  volun- 
teers, who  should  be  willing  to  bear  their  own  expenses,  and 
•have  assigned  to  them  a  particular  duty,  to  which  they  should 
attend  as  assiduously  as  if  they  were  compensated.  At  dif- 
ferent times  during  the  year,  eight  have  been  received  upon 
these  terms ;  and  although  an  acknowledgment  is  due  to  some 
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of  dnenii  yeti  o  m  gdntni  rnla^  I  do  not  think  the  plan  m  aa 
Moooauod  0D6 ;  te  ia  evwj  dqMlBM  ^vrnj,  it  it 

neomaiy  ihat  each  member  of  it  iboiild  knoir  liia  dotjfv  and 
aJMAdtoilaealoQdjr..  -The  i^yiiflMleeg  feJiiiifm  aii  mkQj 
foeag  mai^  who  hate  Jim^  oomjJeled  Aeto  aoll^iim 
tkm,  wilhovt  avf  flaed  borinea  haUti^  attd  in  eonr 
MiM  ae  to  the  dMrioe  of  a  profemkm.  Thef  eater  tqpos  Ike 
aamtiL'  aad  fat  a  ftur  wealai  ■  bcinmniaf  diimliitadk  'diiim  ea 
tq^a(NW  other  department.  The  Maok  i^  ttal  the  |Mirt)i  be» 
qwaea  diaoiganlMl,  operatioaa  taaipiDrarilyampan^ad^  itttfl« 
leorgaatntioB  oan  be  made;  end  then,  MkefAjj^^MUim 
j^QHie*  inetined  than  would  eompimaate  eompeteat  aeiaimai 
fii  making  the  abofo  lemarki^  I  do  not  wirii  to  eenrve^'lii 
Uea  tfiat  aodi  kaa  been  the  ohae  wiih  all  the  Tohmteei»^a% 
haifo  been  engaged  in  the  earv^.  Soam  ef  theaa  htfWJ^^ 
^fttnehaoEyioetotheState^and-Itniat  hate  modmi<tt^ 
tMMmiieh  mnlbt  iad  pMotfeal  iiifciinalloto.  lliii  mmmm 
IMI  mdwed  to  audra  on  aoooantof  the  a«aMoeaa|qdMliaBi 
ftr anoh eitaaitiooa^  aa  wril  aa §» thepapoaa of  leaMMrkiglki 
impoMMm  leoerred  bjmanjy  that  etMJiaimoai  meat  lihafilih 
&e  expense  of  the  sonrej. 

The  following  is  an  abetraot  of  the  dkbnraementa  in  proat- 
cnting  the  Burvej  for  the  year  ending  Deoember  81,  1864: 

For  services,  |8,680  10 

"   instruments  and  apparatus,  ISS  50 

"    incidentals,  186  40 

Amount,                                 $4^000  00 
Appropriation  for  survej,  made  Maroh 
2d,  1854^  $4^000  00 

ISTIIIATS  OF  XXPEN8ES  FOR  THE  TSAR  XIOHTXEK  HUNDBEO 

AND  FIFTT-FITB. 

The  following  is  an  abstract  of  the  expenses  for  proaeoulang 
the  survey  in  an  expeditious  and  eoonomioal  manner,  for  the 
year  eighteen  hundred  and  flfty-flve : 
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and  Topograpbtoal  department,  $15,000 

Oeological  Department— Soadiern  Divisiony  S,000 

<"               ««              Northern  Division,  4,000 

Chemical  and  Mineralogieal  dqxirtment^  2,600 

Palnontologieal  department,  1,600 

$25,000 

With  this  amount  the  topography  can  be  extended  over 
the  peater  part  of  the  State ;  the  geological  researches  made  in 
detail  as  ikr  as  the  topography  extends^  together  with  a  gene- 
ral examination  of  the  remaining  portion,  leaving  the  snrvej 
in  such  a  condition  that  the  entire  field  work  of  the  State  can 
be  completed  in  eighteen  hundred  and  fifty-six. 

In  the  preceding  pages;  I  have  endeavored  to  present  a 
general  outline  of  the  manner  of  prosecuting,  accurate  geologi* 
cal  surveys,  and  of  the  plan  upon  which  the  survey  of  this 
State  has  been  commenced  and  carried  on,  the  amount  of  time 
and  means  for  completing  it,  and  the  benefits  to  be  expected 
therefix>m.  I  trust  that  the  Legislature  will  take  the  matter 
ftally  into  consideration,  and  that  an  ample  oppropriation  will 
be  made  towards  its  rapid  completion.  The  geographical  poii* 
tion  of  the  State,  its  varied  physical  aspect,  geological  forma- 
tions, and  soils,  demand  that  every  acre  of  its  territory  should 
be  thoroughly  examined.  There  was  a  time,  in  the  in&ncy 
of  the  science  of  geology,  when  general  investigations  were 
deemed  sufficient  to  answer  all  practical  ptfrposes.  That  time 
has  passed  away ;  economical  geology  has  become  an  accurate 
science,  and  in  order  that  the  most  beneficial  results  may  be 
attained  from  its  investigations,  it  must  be  pursued  in  an  accu- 
rate manner. 

SEQUEL  TO  KX>RTIIERN  DIVISION. 

I  have  devoted  the  greater  part  of  my  time,  from  the  mid- 
dle of  July  to  the  first  of  December,  to  geological  examina- 
tions of  the  northern  division  of  the  State.  During  this  time 
I  have  made  a  reconnoissance  of  Sussex  County,  and  a  part  of 
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Morris  and  Passaic  counties ;  also  detailed  examinations  of  the 
townships  of  Sparta,  Hardiston,  Yemon,  Wantage^  Montague, 
and  a  part  of  Sandiston  and  Newton.  Several  geological  sec- 
tions have  been  made  £rom  actual  measurements  and  levelling 
across  the  country  from  the  Delaware  Biver  to  the  Highlands; 
also  sections,  on  a  greater  scale,  of  important  mineral  localities 
and  mines,  representing  the  relative  position,  thickness  and  dip 
of  each  kind  of  rocks,  and  their  associated  ores.  Twenty 
sketches,  illustrating  the  physical  features  of  the  surfiioe^  and 
geological  peculiarities  of  the  rocks,  have  been  taken,  and  will 
be  submitted  for  the  inspection  of  the  Legislature.  The  see* 
tions,  profiles,  and  sketches,  are  intended  to  accompany  the 
final  report 

Thirty -four  boxes  of  minerals,  fossils,  marls,  peats,  &c,  have 
been  collected,  and  forwarded  to  Trenton  for  examination, 
labelling,  &c.  But  since  the  close  of  the  field  labors,  theze 
has  not  been  sufiicient  time  to  make  such  an  examination  as  is 
necessary  before  an  accurate  and  complete  report  can  be  ren- 
dered on  any  particular  locality  or  formation.  I  shall  there- 
fore only  give  a  synopsis  of  such  results  of  the  investigation  as 
may  be  particularly  useful,  and  shall  confine  myself  to  that 
part  of  Sussex  County  in  which  the  more  detailed  researches 
have  been  made. 


GENERAL   REMARKS  ON  THE  PHYSICAL  GEOGBAPHT  AND  GE- 
OLOGICAL  FORMATION   OF   SUSSEX  COUNTY. 

The  physical  geography  of  Sussex  County,  indeed,  that  of 
the  whole  iiortliern  division  of  the  State,  presents  a  striking 
contrast  to  that  of  tlie  southern  division ;  for  while  the  latter 
resembles  an  extended  plain,  offering  but  little  to  attract  the 
attention  of  the  traveller,  except  its  fertile  fields  and  evergreen 
forests,  the  former  is  diversified  with  mountains,  hills  and  val- 
leys, affording  that  beautiful  and  varied  scenery  so  character- 
istic of  mountain  districts. 

There  are  three  principal  ranges,  or  scries  of  elevated  lands, 
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OTOflsiDg  the  county  in  a  northeasterly  and  Bouthwesterlj  direo- 
tion,  viz. :  the  Bine  or  Kittatinny  Mountain,  extending  along 
the  northwestern  boundary  of  the  county,  from  the  State  of 
New  York  to  Pennsylvania ;  the  series  of  hills  or  ridges  form- 
ing the  Pochuok  Mountain  and  Pimple  Hill ;  and  that  part  of 
the  Highlands  known  as  the  Wawayanda,  Wallkill  and  Ando- 
ver  Mountains,  stretching  along  the  southeastern  border  of  the 
county. 

Corresponding  with  the  mountain  ranges  are  three  valleys, 
viz. :  the  valley  of  the  Delaware,  situated  between  the  foot  of 
the  northwestern  slope  of  the  Blue  Mountain  and  the  Delaware 
Biver;  the  Eattatinny  valley,  ten  miles  in  width,  extending 
from  the  southeastern  base  of  the  Blue  Mountain  to  the 
Poohuck  and  Pimple  Hill  range ;  and  the  valley  of  the  Wall-. 
kill|  situated  between  the  latter  and  the  Highlands.  While 
the  mountains  are  characterized  by  a  rocky,  meagre,  and  un- 
productive soil,  and  covered  with  trees  of  various  species,  and 
thickets  of  scrub  oaks,  the  valleys  are  fertile,  with  a  soil  of 
alluvial  and  diluvial  origin,  easily  cultivated,  and  bountiftdly 
rewarding  industry. 

The  mountains,  valleys  and  plains,  are  watered  by  numer- 
ous springs,  lakes  and  rivers.  The  former  are  every  where  to 
be  found  on  the  elevated  lands ;  and  this,  together  with  the 
peculiar  adaptation  of  the  soil  to  the  growth  of  grass,  renders 
the  country  admirably  fitted  to  the  rearing  of  fine  stock,  for 
which  it  is  somewhat  celebrated. 

The  numerous  lakes,  situated  upon  the  highest  lands,  form 
a  striking  feature  in  the  physical  aspect  of  the  country.  They 
are  sometimes  one  mile,  sometimes  several  miles,  in  length  and 
width;  and  they  abound  in  the  choicest  varieties  of  fish. 
Among  them  may  be  mentioned  the  Wawayanda  Lake,  locat- 
ed upon  the  mountain  of  the  same  name,  and  which  is  a  beau- 
tiftd  sheet  of  water  about  two  miles  in  length,  half  a  mile  in 
width,  and  from  ninety  to  one  hundred  feet  in  depth ;  the  Ma- 
chipaoonk  Lake,  on  the  Blue  Mountain,  three  quarters  of  a 
mile  in  length  and  half  a  mile  in  width ;  Cedar  Swamp  Lake, 
on  the  Blue  Mountain,  near  the  New  York  State  line,  and 
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thirteen  hundred  feet  above  the  level  of  the  water  in  the  Dela- 
ware; Culver's,  Swartwout's,  Long,  Morri8V^  and  numerous 
other  lakes. 

The  streams  take  their  origin  chiefly  in  the  central  part  of 
the  county,  and  empty  their  waters  into  the  Hudson  and  Dela- 
ware rivers.  Among  them  may  be  mentioned  the  Little  and 
Big  Flatkill,  Paulin's  Kill  and  Pequeat,  whose  waters  aK 
emptied  into  the  Delaware;  and  the  Wallkill,  with  its  nume- 
rous tributaries,  as  the  Wawayanda,  Warwick,  Black,  and 
Papakating  creeks,  emptying  into  the  Hudson. 

Its  geological  formations  are  as  varied  as  its  physical  fea- 
tures. From  the  earliest  period  of  the  earth's  existence,  the 
two  great  dynamic  forces,  the  igneous  and  the  aqueous,  have 
here  alternately  exerted  themselves  in  forming  and  modifying 
its  surface.  At  one  time  the  waters  of  the  ocean,  teeming 
with  animal  life,  covered  its  whole  extent,  and  deposited  the 
materials  which  now  constitute  its  sedimentary  rooks.  At 
another  time  igneous  agencies  upheaved  them  from  their  ocean 
beds,  forming  the  mountains  and  the  valleys^  filling  the  sedi- 
mentary deposits  with  rich  ores  and  minerals,  and  thus  here 
bringing  together  the  three  principal  classes  of  rocks :  aqueous, 
metamorphic,  and  igneous. 

Tlic  aqueous  rocks  consist  of  a  series  of  blue  limestones  of 
various  shades  of  color,  texture  and  composition ;  argillaceous, 
silicious,  and  calcareous  slates  and  shales,  and  red,  white,  and 
gray  sandstones,  grits  and  conglomerates.  They  are  composed 
of  those  series  of  rocks,  denominated  by  the  geologists  of  the 
New  York  survey,  the  New  York  System ;  and  correspond 
with  the  Devonian  and  Silurian  Systems  of  the  English  geolo- 
gists. The  most  recent,  or  uppermost  of  this  series,  is  a  black 
fissile  slate,  called  Marcellus  Slate,  the  oldest  member  of  the 
Erie  Division  of  the  New  York  System.  This  rock  has  but  a 
very  limited  range  in  this  State,  occupying  a  bend  of  the  Dela- 
ware River,  which  extends  only  three  quarters  of  a  mile  below 
Shabacong  Island;  it  then  disappears  beneath  the  alluvial 
matter  of  the  island,  and  of  the  valley  of  the  Delaware.  Its 
greatest  width  is  three  hundred  yards.    It  may  be  examined 
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on  the  fkrin  of  Peter  Van  Noy,  about  a  quarter  of  a  mile  from 
the  rifver,  where  a  tunTiel  has  been  made  in  search  of  ooal. 
Its  eolor  is  very  dark — almost  a  jet  black ;  it  is  very  fissile, 
and  under  the  stroke  of  the  hammer,  it  breaks  into  small  pieces 
not  greater  than  six  or  eight  inches  across.  It  contains  iron 
pyrites,  which  on  the  exposed  8ur£EU)e  of  the  rook,  having 
ckoomposed  and  ooyered  it  with  an  incrustation  of  the  hydrous 
peroxide  of  iron,  gives  to  it  a  brownish  iron*rust  color.  A 
considerable  quantity  of  this  iron-rust,  or  hydrous  peroxide 
of  iron,  has  been  carried  down  by  streams  of  water  and  de-  • 
posited  along  the  banks  of  the  river,  and  thus  led  many,  erro- 
neously, to  believe  that  valuable  deposits  of  iron  ore  ore 
located  in  the  vicinity. 

The  next  series  of  rocks  in  the  descending  order,  upon 
which  the  Marcellus  Slate  reposes  conformably,  is  the  Helder- 
berg  Series.  This  division  embraces  a  series  of  limestones, 
Torying  in  their  lithological,  chemical  and  fossil  characters,  by 
which  they  are  subdivided  into  beds.  Among  the  subdivisions 
oocurring  in  this  State  which  are  well  developed,  and  may  be  ac- 
curately defined  by  their  characteristic  fossils,  may  be  mentioned 
(taking  them  in  their  order),  the  Corniferous,  Onondaga,  En- 
erinal,  and  Delthy ris  Shaly  limestones,  and  Water  Idme  Group. 
They  all  abound  in  fossil  remains ;  the  most  abundant  being 
the  encrinal,  coralline,  and  testaceous  remains ;  and  each  sub-  « 
division  has  some  that  are  characteristic  of  it.  They  extend 
along  the  Delaware  Biver  from  the  New  York  State  line  to 
Walpack  Bend,  and  vary  from  one  mile  to  a  mile  and  a  half 
in  width,  composing  that  series  of  rolling  hills  and  fertile 
ridges  situated  at  the  northwestern  base  of  the  Blue  Moun- 
tain. 

Directly  under  the  Helderberg  Series  occurs  the  Ontario 
Division,  of  which  the  Medina  Sandstone  is  well  developed 
here  (No.  Y.  of  Prof.  Bogers),  consisting  of  dark  red  sand- 
stones and  shales,  occupying  the  northwestern  slope  of  the* 
Blue  Mountain. 

Next  in  the  descending  order  occurs  the  Champlain  Divi- 
sion, of  which  may  be  mentioxied  the  following  subdivisions : 
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1st  The  Oneida,  or  Shawnngnnk  Conglomerate,  occupying 
the  elevated  portions  of  the  Blue  Mountain,  and  whidi  is 
composed  of  a  series  of  fine-grained  silioions  grits,  coarse 
sandstones,  and  conglomerates  made  up  of  silicioos  matter 
from  fine  sand  to  pebbles  of  quartz  three  quarters  of  an  inch 
in  diameter ;  the  Hudson  Biver  Group,  composed  of  dark- 
colored  slates,  shales,  thick-bedded  and  slaty  calcareous  grits, 
kc. ;  the  Utica  Slate,  composed  of  dark-colored  and  argilla- 
ceous slates,  furnishing  in  many  places  an  excellent  material 
*  for  roofing ;  the  Trenton  and  Black  River  Limestones ;  Cal- 
ciferous  Sand  Bock,  and  Potsdam  Sandstone.  The  above 
subdivisions  of  the  Champlain  Series,  commencing  with  the 
Hudson  Biver  Group,  occupy  chiefly  the  Kittatinny  and  Wall- 
kill  valleys. 

The  metamorpbic  rocks  are  gneiss,  hornblende  slate,  and 
white  crystalline  limestone.  The  latter  occurs  chiefly  in  the 
volley  of  the  Wallkill,  between  the  Wawayanda  and  Wallkill 
mountains,  and  the  Pochuck  and  Pimple  Hill  range ;  the  two 
former  constitute  the  principal  part  of  the  rocks  of  the  moun- 
tain ranges,  as  well  as  several  parallel  belts  of  the  Wallkill 
vallev. 

The  igneous^  rocks  occur  chiefly  in  the  form  of  intrusive 
veins,  dikes,  and  irregular  masses  of  granite,  syenite,  and 
quartzose  feldspathic  rock,  in  the  metamorpbic,  with  the  excep- 
tion of  a  porphyritic  granite  which  occurs  protruding  through 
the  Hudson  River  Slate,  and  upheaving  the  Oneida  or  Shaw- 
angunk  ConglonKTatc  of  the  Blue  Mountain  near  Beemersville, 
five  miles  northeast  of  Culver's  Gap. 


ECONOMIC  GEOLOGY. 

Among  the  various  ores  and  materials  of  economical  value 
•  occurring  in  the  above  formations  are:] 


Magnetic  iron  ore ; 

Specular  iron ; 

Limonite  (hydrous  peroxide  of  iron); 
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Iron  pyrites ; 

Franklinite ; 

Bed  oxide  of  zino ; 

Galena  (argentiferoiui) ; 

Sulphate  of  baryta; 

Boofing  slate ; 

Limestone  for  building  and  agricultoial  purposes ; 

Marble; 

Calcareous  sinter; 

Shell  marl; 

Peat; 

Kaolin  (porcelain  clay). 


XAOVETIG  IBON  OBI — ^MAONBTITE — ^ICAGNBTIO  OXIDK  OF  IBOK 

— NAnVE  HAONET— LOADSOTOiak 

This  ore,  when  pure,  has  an  iron  black  color,  and  metallic 
lustre;  is  strongly  magnetic;  produces  a  black  streak  when 
rubbed  on  a  surface  of  unglazed  white  porcelain,  and  gives  a 
black  powder  when  pulverized.  Its  composition  is  oxygen 
and  iron — a  combination  of  the  protoxide  and  peroxide— 72.4 
of  iron  and  27.6  of  oxygen.  It  may  be  readily  distinguished 
from  other  ores  of  iron  by  its  black  streak  and  powder,  and 
magnetic  properties. 

The  description  here  given  is  that  of  pure  magnetic  iron  ore, 
but  this  substance  is  very  often  associated  with  foreign  matter, 
as  quartz,  mica,  hornblende,  feldspar,  etc.,  which  alter  the 
cok>r  and  general  character  of  the  ore,  according  to  the  kind, 
quantity,  and  texture  of  the  foreign  maiter.  It  is  one  of  the 
most  valuable  ores  of  iron ;  and  from  it  the  greater  part  of  the 
iron  of  this  State  is  manufactured.  It  occurs  in  veins  and 
beds,  and  is  disseminated  through  igneous  and  metamorphio 
rocks.  In  this  district  it  occurs  chiefly  in  the  igneous  and 
metamorphic  rocks  of  the  Highlands,  and  valley  of  the  Walli 
kilL 

The  following  are  among  the  most  important  looalitiea ;  . 
8 
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WAYWAYAKDA  MINI. 

This  mine  is  situated  on  the  Wawayanda  Mountain,  half  a 
mile  from  the  New  York  State  line,  and  two  and  a  half  miles 
northeast  of  the  Wawayanda  Lake.  The  prevailing  character 
of  the  rock,  in  which  the  ore  occurs,  is  gneiss.  It  is  exceed- 
ingly variable  in  composition  and  texture.  Mica  enters  but 
slightly  into  any  of  the  rocks  throughout  the  whole  mountain, 
and  in  many  places  it  is  entirely  absent  When  entirely  ab- 
sent, hornblende,  or  magnetic  iron  ore,  in  grains,  takes  its 
place,  forming  a  syenitic  gneiss.  The  rock  in  some  places  is 
composed  only  of  feldspar  and  quartz,  the  former  being  its 
principal  ingredient. 

Four  deposits  of  ore  have  been  opened  and  worked.  Their 
prevailing  course  is  northeast  and  southwest,  and  their  dip 
from  twenty  to  forty  degrees  to  the  southeast 

Commencing  at  the  southeasterly  deposit,  and  taking  them 
in  their  numerical  order,  we  find  that  the'flrst  is  not  worked 
at  the  present  time,  and  has  not  been  for  several  years,  because 
the  ore  is  more  accessible  and  more  abundant  in  the  other 
deposits.  On  account  of  the  water  in  the  shafl,  and  the  dilap- 
idated condition  of  its  timbering,  I  was  unable  to  make  a  per- 
sonal examination,  but  I  was,  however,  informed  by  the  mining 
captain,  that  it  has  been  worked  to  the  depth  of  one  hundred 
and  ten  feet,  and  one  hundred  on  the  deposit ;  and  that  the 
ore  is  from  twelve  to  fourteen  feet  in  width,  at  the  bottom  of 
the  shaft. 

The  second  deposit  occurs  fifty  feet  northwest  of  the  first 
It  has  been  worked  to  the  depth  of  eighty  feet,  and  one  hun- 
dred feet  on  the  deposit ;  and  at  its  present  depth  is  thirty  feet 
in  width. 

The  third  deposit  is  seventy-five  feet  from  the  second. 
Here  the  ore  occurs  in  the  form  of  a  bed,  or  irregular  deposit, 
varying  from  two  to  twelve  feet  in  width.  At  its  present 
depth,  one  extremity  of  the  workings  shows  the  ore  six  feet  in 
width,  and  the  other  two  feet. 
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^'  The  foQith  deposit,  forty-five  feet  from  the  thirds  is  fttnn 
four  to  five  feet  in  width,  and  has  been  worked  to  the  depth  of 
sixty-five  feet 

About  a  quarter  of  a  mile  southwest  of  the  Wawajanda 
Mine,  on  the  property  of  Mr.  Green,  openings  have  been  made- 
into  the  third  and  fourth  deposits,  from  which  a  large  quanti^ 
of  ore  has  been  taken.  All  these  deposits  are  exceedingly  ir^ 
regular,  having  no  well  defined  walls.  They  ooour  between 
two  strata  of  gneiss  of  difierent  characters.  The  underlying 
stratum  is  generally  a  very  hard  and  crystalline  syenitio  gneiss;: 
lihe  overhanging  is  chiefly  comi)osed  of  feldspar  and  quartz ;  the* 
former  in  large  imperfect  crystals  and  greatly  predominating*. 
They  are  frequently  displaced  and  altered  by  dikes  of  granite,, 
which  in  some  cases  are  injected  into  the  deposit,  and  in 
others,  cut  it  off  entirely  and  throw  it  aside.  Numerous 
sketches  and  sections  illustrating  the  dislocations  have  beezk 
taken,  and  will  accompany  the  detailed  description  of  thi» 
mine  in  the  final  report,  together  with  the  composition  of  the- 
ores,  metallurgy,  etc. 

The  ore  from  this  mine  is  of  an  excellent  quality,  a  large* 
proportion  of  it  being  entirely  free  from  foreign  substances.    It: 
is  highly  magnetic,  and  possesses  polarity.    Iron  pyrites  some- 
times occurs  in  very  small  quantities  at  the  junction  of  the- 
dikes  and  ore,  which  renders  them  easy  of  separation.    It  is- 
chiefly  smelted  in  a  charcoal  farnace  upon  the  borders  of 
Wawayanda  Lake,  and  produces  an  iron  peculiarly  adapted  to* 
the  manufacture  of  car  wheels.     Almost  all  of  it  is  consumed 
by  Whitney  &  Son,  of  Philadelphia,  for  this  purpose.     The- 
mine  and  furnace  are  owned  by  Oliver  Ames  &  Sons,  of  Bos- 
ton, who  commenced  operations  here  about  nine  years  ago. 
Until  January  last  the  work  had  been  su8p>ended  for  about 
four  years,  and  since  this  time  has  been  carried  on  with  great 
activity. 

Following  the  course  of  the  Wawayanda  Mountain  towarda 
the  southwest,  indications  of  the  existence  of  magnetic  iron 
ore  are  every  where  visible.  In  some  places  it  is  disseminated 
in  grains  through  the  rock,  forming  one  of  its  constituent  mint* 
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forty  feet  from  tbe  Burface,  and  ia  fifteen  fiset  in  width.    The 
ore  which  it  yields  is  of  a  variable  quality,  some  being  entirely 
free  from  foreign  substances,  while  with  a  large  proportion  of 
it  may  be  found  the.  constituent  minerals  of  the  gneiasi  and,  in 
some  cases,  iron  pyrites  in  small  quantities.   This  ore  is  smelted 
in  Hopewell  Forge.  ^ 

YOLOAN  KINK. 

'This  mine  is  situated  on  Yulcan  Head,  on  the  property  of 
'Bichard  K.  Morris^  Esq.,  about  half  a  mile  southwest  of  tike 
Ogden  Mine.  Two  deposits  of  ore  have  been  opened  by 
means  of  shafts  sunk  to  the  depth  of  thirty  feet  The  fimt 
shaft  exposes  a  mass  of  ore  ten  feet  in  width,  dipping  towards 
.the  southeast  at  an  angle  of  fourteen  degrees.  The  ore  ii 
highly  magnetic,  and  contains  a  considerable  quantity  of  feld- 
spar and  iron  pyrites  associated  with  it    Tbe  second  shaft 
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exposes  a  mass  of  ore  nine  feet  in  width,  anocueited  to  a  con- 
siderable extent  with  grains  of  quartz  and  feldspar^  bat  free 
ftom  iron  pyritea  Small  specks  of  carbonate  and  sulphuret 
of  copper  are  disseminated  through  some  parts  of  it^  but  not 
in  a  sufficient  quantity  to  injure  it  as  a  funiace  ore,  for  which 
it  will  answer  an  excellent  purpose. 

Following  the  summit  of  the  Walllull  Mountain  towards 
the  southwest^  I  observed  many  indications  of  large  deposits 
of  ore.  Undoubtedly  very  extensive  beds  may  be  opened  in 
this  yicinity,  which  at  no  distant  day  will  prove  a  source  of 
great  profit  to  their  proprietors. 

shebitan's  mike. 

This  mine  is  situated  on  Slack  Brook,  three  quarters  of  a 
mile  southeast  of  Sparta.  Several  deposits  of  ore  are  exposed 
on  either  side  of  the  brook,  varying  from  three  to  ten  feet  in 
width.  They  are  very  irregular,  having  no  well  defined  walls, 
nnd,  in  many  places,  it  is  difficult  to  ascertain  their  limits,  be- 
cause the  ore  is  disseminated  to  a  considerable  extent  through 
the  adjoining  rocks. 

arXCULAB  IBOK — PSROXiftS  OF  IBOK — BED  IBQK  OBX — ^BBD 

HBHATITB. 

^  This  ore  of  iron,  when  pure,  has  a  metallic  appearance ;  is 
of  various  shades  of  color,  and  is  composed  of  seventy  metallic 
iron  and  thirty  oxygen,  in  one  hundred  parts.  It  is  easily 
distinguished  from  other  ores  of  iron  by  its  reddish  streak  and 
powder.  In  nature  it  rarely  occurs  in  a  pure  state,  but  gener- 
ally mingled  with  lime,  silica,  alumina,  &c.,  when  its  value 
depends  on  the  nature  and  proportion  of  the  foreign  material. 
It  is  generally  found  in  beds  or  irregular  deposits  associated 
with  igneous  and  metamorphio  rocks,  more  frequently  in  the 
latter,  or  at  the  junction  of  the  two.  A  great  part  of  the  iron 
manu&ctured  in  different  countries  is  from  this  ore,  and  al- 
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though  it  reqoires  much  more  heat  to  smelt  than  other  oreSi 
yet  it  pTodnoea  an  iron  of  exoellent  quality. 

In  this  distriot  this  ore  oocurs  in  the  white  crystalline  lime* 
stone,  and  is  generally  found  at  or  near  the  junction  of  that 
rock  with  gneiss,  syenite  and  granite.  Large  bowlders  of  it 
are  found  all  along  the  southeastern  border  of  the  while  lime* 
stone  formation  from  the  New  York  State  line  across  the  State 
to  Pennsylvania.  A  careful  examination  of  the  district  will 
undoubtedly  be  the  means  of  developing  extensive  deposits  of 
this  valuable  ore.  Among  the  localities  that  have  already 
been  worked  to  a  considerable  extent,  I  will  refer  to  but  two, 
viz.,the  Simpson  and  Andover  mines. 

SIMPSON  KINE. 

This  mine  is  in  Yemon  Township,  half  a  mile  from  Smith- 
yille,  and  two  and  a  half  miles  northeast  of  Hamburgh.  The 
ore  occurs  in  the  form  of  a  bed  or  irregular  deposit,  from 
six  to  ten  feet  in  width,  in  the  white  limestone.  Excavations 
have  been  made  into  it  to  the  depth  of  twenty  feet,  fVom 
which  considerable  quantities  have  been  removed  and  smelted 
in  tlie  old  Ilamburgh  Furnace,  yielding  an  iron  of  superior 
quality.  This  ore  has  a  brownish  red  color,  a  fine  steel- 
grained  texture,  and  a  metallic  lustre.  A  large  proportion  of 
it  is  quite  pure  and  almost  entirely  free  from  foreign  materials. 

ANDOVEU  MINE. 

This  mine,  celebrated  as  one  of  the  oldest  and  richest  iron 
mines  in  this  country,  is  in  the  township  of  Newton,  near  the 
village  of  Andover,  and  in  the  same  geological  range  and  for- 
anation  as  the  mine  last  mentioned.  It  has  been  worked  at 
•different  times  from  the  year  seventeen  hundred  and  sixty  to 
the  present,  and  is  noted  for  furnishing  an  ore  peculiarly 
.adapted  to  the  manufacture  of  steel.*    The  ore  occurs  in  the 

*  Hoa  Jacob  W.  Miller's  addrcis  before  the  New  Jersej  Society,  1844.     ^ 
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form  of  a  large  irregalar  deposit,  from  sixty  to  eigh^  feet  m 
width,  and  forms  the  southwestern  side  of  a  bill  rising  upwards 
of  one  hundred  and  fifty  feet  above  water  level,  and  from 
which  during  the  last  seven  years  over  one  hundred  and 
twenty  thousand  tons  of  ore  have  been  removed.  The  prin* 
cipal  part  of  the.  ore  is  specular  iron  of  different  shades  of  redi 
gray  and  blue,  and  of  various  qualities.  Its  color,  texture  and 
lustre  depend  chiefly  on  the  foreign  materiuls  with  which  it  is 
mingled,  among  which  are  carbonate  of  lime,  alumina,  silica, 
magnesia,  manganese,  and  magnetic  oxide  of  iron.  The  fol- 
lowing are  the  statements  and  analyses  which  Mr.  James  0. 
Kent,  the  chemist  of  the  Trenton  Iron  Cofnpuny,  has,  at  my 
request,  been  kind  enough  to  furnish  me :     ' 

"  Office  Cooper  Ikon  Works,  ) 
December  15,  T  54.  J 

^'  The  Andover  mines,  situated  at  Andover,  Sussex  County, 
New  Jersey,  were  originally  worked  by  an  English  Company 
prior  to  the  Revolutionary  War,  from  which  |)eriod  up  to  the 
year  eighteen  hundred  and  forty-seven,  they  remained  un- 
worked.  In  the  latter  year  they  were  purchased  by  Peter 
Cooper,  Esq.,  for  the  Trenton  Iron  Company,  who  hove  since 
continued  mining,  and,  in  seven  years,  have  taken  from  them 
upwards  of  one  hundred  and  twenty  thousand  tons  of  ore. 

"  The  ores  are  principally  the  peroxide  of  iron,  and  the 
chief  varieties  are  the  '  blue'  and  '  red.' 

"  The  following  analyses,  selected  from  a  number  I  have 
made  at  different  periods,  give  the  composition  of  the  varieties 
*  above  mentioned. 

BlM.  BliM.  Bad.  lad. 

Peroxide  of  Iron,         .        .        90  70  66  70 
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"There  are  other  kinds  of  ore  occurring  in  smaller  quasti- 
ties.     I  subjoin  analyses  of  the  most  interesting : 


Peroiide  Iron, 

30 

40 

Protoxide  Mang 

Cub.  Lime, 

36 

13 

Lime,         . 

8ili<a,    .        .        . 

30 

SO 

Bilic    .        . 

Alumini,  . 

3 

3 

Alumioft,   . 

Oxide  Uuganew,  . 

16 

Proloxido  Iron, 
Cwbonio  Acid, 

98  too  9«J 

'  "  These  or^,  though  not  anuaaally  rich,  are  remarkable  for 
the  facility  and  rapidity  of  their  reduction  in  the  smelting 
furnace, 

"The  large  quantity  of  the  best  Buxing  materials,  such  as 
manganese  and  carbonate  of  lime,  contained  in  the  ore  them- 
selves, renders  necessary  the  small  addition  of  but  ten  per  cenL 
of  fluxing  matter  in  working  the  ores  in  the  furnaces. 

"In  one  of  our  furnaces  (forty-two  feet  high  and  eighteeo 
feet  across  the  boshes),  we  have  made  two  hundred  and  thirty 
tons  of  pig  iron  j)er  week  for  eix  weeks  in  succession,  wiih 
one  and  a  half  tons  of  ooal  per  ton  of  iron ;  and  the  yield  to 
a  single  week  in  one  fumaoe  has  been  as  high  as  two  hundred 
and  fii^y-one  tons,  an  amount  unprecedented  in  the  annals  <^ 
European  furnaces.  A  considerable  proportion  of  the  iron 
produced  is  of  the  kind  termed  '  lamellated.*  This  iron  is  a 
type  of  the  jArfect  combination  of  oarlx>n  and  iron,  vtth  the  , 
carbon  in  larger  proportion  than  in  any  other  kind  of  iron. 
This  species  presents  in  the  fracture  a  silvery  brightness,  and 
is  beautifully  crystallized,  some  of  the  crystala  having  brilliant 
faces,  measuring  two  inches  across.  Another  variety  ia  the 
'  rfuliated,'  which  presents  a  fibrous  fractnre,  the  fibres  ladiafc- 
ing  from  the  centre  to  the  outside  of  the  pig. 

"  The  pig  iron  made  at  the  furnace  is  puddled  at  die  Boil- 
ing Kill  of  the  Company,  and  the  anthracite  blooms  tbua  made 
ar*  converted  into  the  various  kinds  of  bar  iron,  mis,  ko.   At 
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the  wire  mills  the  blooms  are  worked  and  drawn  down  to  the 
finest  wire,  unsurpassed  in  quality ;  steel  of  the  best  descrip- 
tion is  also  produced  from  the  iron ;  and  when  wrought  iron 
of  great  strength  and  toughness  is  required,  as  in  the  shafts  for 
our  largest  class  steamers,  the  Andover  iron  has  been  thor* 
oaghly  tested  and  pronounced  unrivalled. 

"The  Trenton  Iron  Company  have  three  furnaces  at 
present  in  operation,  requiring  to  supply  them  sixty  thousand 
tons  of  ore  per  annum.  A  large  proportion  of  this  ore  is  taken 
from  the  Andover  mines,  yet  notwithstanding  this  heavy  de* 
mand  upon  them,  the  mines  promise  to  yield  for  many  years 
to  come  an  abundant  supply. 

"  Jamks  C.  Kint." 


UMoyrrs— HTDROUS  peroxide  of  ibon— boo  ibon  oi»— 

TELLOW  CLAT  IRON  STONE. 

This  ore,  when  pure,  is  composed  of  the  hydrous  peroxide 
of  iron,  and  contains  about  sixty  parts  of  metallic  iron  in  one 
hundred.  Tt  almost  always  occurs  mixed  with  foreign  sub- 
stances, as  lime,  alumina,  silica,  &c.,  which  give  to  it  a  variety 
of  forms,  and  from  which  its  name  is  derived.  Its  prevailing 
colors  are  various  shades  of  brown  and  yellow ;  and  its  streak 
and  powder  are  yellow  brown.  The  variety  called  bog  ore 
sometimes  contains  phosphorus,  and  yields  a  cold  short  iron, 
unfit  for  those  purposes  which  require  a  tough  tenacious  metal, 
but  admirably  adapted  for  casting.  This  ore,  in  its  various 
forms,  occurs  in  beds  associated  with  rocks  of  all  ages.  In 
this  district  the  greatest  deposits  are  found  among  the  meta- 
morphic  rocks  of  the  Wallkill  Valley.  Bog  ore  occurs,  not 
xmfrequently,  in  the  Blue  Mountains,  and  in  the  valley  of  the 
Delaware,  but  not  in  sufficient  quantities  to  be  of  much  prac- 
tical importance. 

On  the  farm  of  Chandler  Wood,  half  a  mile  southwest  of 
the  New  Turnpike,  on  the  Blue  Mountain,  is  a  bed  of  this  ore 
apparently  of  considerable  extent    It  is  situated  in  a  marsh  at 
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the  foot  of  a  sandstone  ridge.  Its  origin  may  be  undoubu*  lly 
traced  to  the  iron  pyrites  which  abounds  in  the  sandsiom  s  and 
grits  of  this  mountain,  and  which,  being  dccomi)osc(l,  is  tuir* 
lied  down  by  the  water,  and  deposited  in  the  low,  swampy 
lands  situated  at  the  base  of  the  ridges. 


POCHL'CK  MINE. 

Two  miles  nnd  a  half  northeast  of  Hamburgh,  betwi»en  the 
base  of  the  Pochuck  Monntjiin  and  a  ridge  of  white  limestone, 
occurs  an  extensive  bed  of  brown  hematite  in  stiUactitic,  ma- 
millary and  botryoidal  forms,  of  a  fibrous  and  massive  struc- 
ture. Excavatirms  have  l)e(Mi  made  on  the  surface,  two  hun- 
dred yards  in  breadth,  and  from  sixty  to  eighty  fett  in  d^^ptb, 
fix>m  which  large  quantities  of  ore  have  been  takm,  and 
smelted  in  the  Uambnr^h  Furnace.  The  greater  part  of  the 
ore  occurs  in  concretionary  nnisses  embedded  in  clay  and  saind, 
also  in  beds  of  clay  of  various  colors,  which  have  been  formed 
by  the  decomposition  of  a  qnartzose  fehlspathic  rock.  L^irge 
masses  of  a  quarlzose  rock,  of  a  honeycomb  or  cellular  struc- 
ture, containing  iibrous  lirnonite  of  a  very  pure  quality,  are 
associated  with  tlie  above,  having  been  apparently  suhjeeted 
to  an  intense  heat.  'J  his  mine  Inis  not  been  worked  lor  a 
number  of  years,  on  account  of  great  depression  in  the  iron 
business. 

EDSALL   MINE. 

Two  miles  northeast  of  Upper  Hamburgh,  another  exten- 
sive bed  of  liinonite  has  been  worked.  It  is  situated  in  a 
slight  depression  between  the  base  of  the  Wallkill  Mountain 
and  a  small  knob  of  highly  ferruginous  feldspathic  gneiss. 
Excavations  have  been  made  two  hundred  feet  in  length 
and  breadth  on  the  surface,  and  forty  feet  in  depth.  The 
ore  is  of  the  same  general  character,  and  associated  with  the 
same  soft  feldspathic  rock  as  in  the  Pochuck  Mine. 


48 

In  following  the  course  of  the  Wallkill  Valley,  along  the 
base  of  the  mountain  towards  the  southwest,  limonite  may  be 
seen  in  numerous  places,  mingled  with  the  soil,  indicating  the 
existence  of  otber  beds,  of  equal  extent  and  value,  through 
this  district  Examinations  for  this  ore  should  be  made  at 
the  base  of  the  mountain,  in  depressions  and  valleys,  and  in 
the  vicinity  of  the  white  or  metarnorphic  limestone. 

FRANKLINITE  AND   RED  OXIDE  OF  ZINC. 

Franklin  and  Sterling  Hill  in  this  district,  have  long  been 
celebrated  for  the  intricacy  of  their  geological  formations,  their 
numerous  rare  minerals,  and  extensive  and  valuable  metal- 
liferous deposits.  They  have  attracted  men  of  science  from 
all  parts  of  the  world,  with  a  view  to  collecting  specimens  with 
which  t<^  enrich  their  cabinets,  and  to  turning  the  inexhausti* 
ble  quantities  of  franklinite  and  red  oxide  of  zinc  to  some  prac- 
tical purpose.  Although,  from  time  to  time,  many  attempts 
have  been  made  to  render  them  available  for  the  manufacture 
of  zinc,  iron,  or  some  of  their  compounds,  it  was  not  until 
within  a  few  years  that  any  favorable  results  have  been  ob* 
tained.  These  are  among  the  most  valuable  contributions 
which  have  been  made  for  many  years  to  metallurgical  sci* 
ence,  and  will  be  long  regarded  as  illustrations  of  American 
enterprise  and  perseverance. 

The  nature  of  this  report  will  simply  allow  the  observa- 
tion that  the  franklinite  and  zinc  ores  are  among  the  extensive 
and  valuable  resources  of  this  part  of  the  State.  Sketches, 
maps,  sections,  etc.,  illustrating  their  geology,  mineralogy  and 
metallurgy,  have  been  carefully  prepared,  and  will  accompany 
fall  and  detailed  descriptions  of  them  in  a  future  report 

FRANKLINITE. 

This  ore  occurs  massive,  of  a  compact,  coarse  and  finely 
granular  structure,  also  crystallized  in  octahedrons.    It  has  an 
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iron  blaok  color,  metallic  lustre  and  a  dark  reddish  brown 
streak  and  powder,  and  acts  slightly  on  the  magnet  It  is 
composed  of  iron,  manganese  and  zinc,  containing,  according 
to  Berthier,  of  oxide  of  zinc,  17 ;  of  iron,  66 ;  and  of  manga- 
nese, 16  parts ;  and,  according  to  Dickerson,  of  oxide  of  zino^ 
21.77 ;  of  iron,  66.12 ;  of  manganese,  1L99 ;  and  of  silica^ 
0.18. 

RED  OXIDE  OF  ZINC. 

This  ore  occurs  in  masses  of  a  granular  and  foliated  stmc* 
ture,  also  in  grains  mechanically  associated  with  franklinite^ 
and  disseminated  in  white  crystalline  limestone.  It  has  a  dark 
red  color,  and  orange  yellow  streak.  When  pure,  it  contains^ 
according  to  Whitney,  19.74  oxygen,  and  80.26  zinc  in  100 
parts,  but  it  also  contains  a  small  per  centage  of  oxide  of  man« 
ganese,  to  which  its  red  color  is  ascribed. 

These  two  ores  have  been  found  in  no  country  but  this,  and 
in  no  region  of  it  except  at  Franklin  and  Stirling  HilL  Here 
they  occur  in  extensive  deposits,  associated  together,  and  con- 
nected with  the  white  crystalline  limestone.  At  Stirling  Hill 
there  are  two  of  these  deposits  from  three  to  fifteen  feet  in  width. 
Their  general  course  is  northeast  and  southwest,  and  their  dip 
forty  degrees  to  the  southeast.  The  red  oxide  of  zinc^  me- 
chanically associated  with  franklinitc,  and,  in  places,  dissemi- 
nated to  a  greater  or  less  extent  through  the  limestone,  occu- 
pies the  upper  portion  of  the  deposit,  while  the  lower  portion 
is  composed  of  grains  and  crystals  of  franklinite  mechanically 
associated  with  willcmite  (silicate  of  zinc),  disseminated  through 
the  limestone.  The  greater,  or  southeasterly  deposit,  occurs 
in  a  limestone  bluff,  which  rises  abruptly  from  one  hundred 
and  fifty  to  two  hundred  feet,  forming  a  steep  southeastern 
slope.  It  has  been  worked  four  hundred  yards  on  its  outcrop, 
in  one  place,  on  the  property  of  the  New  Jersey  Zinc  Compa- 
ny, to  the  depth  of  two  hundred  feet.  Near  the  surface,  the 
zinc  portion  of  the  deposit  was  from  two  to  three  feet  in  width ; 
at  its  present  depth  it  is  from  six  to  eight  feet  in  width,  and 
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affords  an  excellent  qaality  of  ore.  The  franklinite  portion  of 
the  vein  is  very  irregalar.  In  one  place  it  is  fixua  fifteen  to 
twenty  feet  in  width,  and  of  a  remarkably  pure  quality ;  bnt^ 
in  either  direction  from  this  spot^  it  becomes  thinner,  and,  in 
many  places  consists  of  a  few  crystals  oi  franklinite  very  spar 
ringly  disseminated  through  the  limestone.  The  seoond,  or 
northwesterly  deposit,  has  been  recently  opened  on  the  pro- 
perty of  the  Passaic  Company.  It  has  been  woiked  to  the 
depUi  of  about  forty  feet,  and  as  yet  does  not  exhibit  the  r^^- 
larity  found  in  the  former.  A  tunnel  in  now  being  driven 
into  the  base  of  the  hill,  which  will  strike  the  deposit  about 
ninety  feet  fh>m  its  outcrop. 

At  the  present  time,  two  companies  are  engaged  in  mining 
the  zinc  ores  of  this  locality,  and  in  manufacturing  directly 
therefirom  the  white  oxide  of  zinc.  The  one  is  called  the 
Kew  Jersey  Zinc  Company,  and  the  other  the  Passaic  Zinc 
Company.  The  former  was  organized  in  1848;  and  their 
worlra,  situated  in  Newark,  are  in  successful  operatioi;!,  pro- 
ducing annually  between  three  and  four  thousan4  tons  of  the 
white  oxide  of  zinc,  which  is  sold  as  a  painty  and  is  preferred 
for  many  purposes  to  white  lead.  A  small  furaace  has  been 
recently  erected  at  their  works,  in  which  the  refuse  matleri 
chiefly  franklinite,  is  smelted  for  iron. 

The  works  of  the  Passaic  Company  have  been  recently 
established  at  Jersey  City,  where  preparations  have  been  made 
for  manu£eu)turing  the  white  oxide  on  an  extensive  scale. 

The  only  remaining  locality  at  which  these  ores  have  been 
found,  is  at  Mine  Hill,  in  Franklin,  where  the  fi^nklinite  greatly 
predominates  over  the  other  mineral.  Two  extensive  deposits 
have  been  exposed,  and  worked  to  a  considerable  extent^ 
ctOBsing  Mine  EUU  for  a  distance  of  three  quarters  of  a  mile  in 
a  northeasterly  and  southwesterly  direction.  They  occupy  the 
summit  of  the  hill,  which  rises  one  hundred  and  fifty  feet 
above  water  level ;  and  to  this  depth  the  ore  may  be  removed 
at  a  trifling  expense.  The  following  section  on  the  south- 
western slope  of  the  hill,  commencing  at  the  northwest^  and 
crossing  the  formations  towards  the  southeast,  represents  the 
relative  position  of  the  two  deposits  of  ore. 
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(>'  t.' Mftgfteilo  tE€l^JMn  two  to  nx  ftrt 

•  IB<  WUte  limeilotM^  fhm  fbiir  to  tan  Art  In  1^^ 
fl'  4  nnkHnite^  twenty  fiMt  in  width. 

'^•^  f6i»  FrankHnite^  twenty  feet  in  widtib. 
-'  ■  7.  WtdtelioMftooe. 

••  Hie  letter  de^t  ofFitakHnite  (0)'  liee  been  leeefltlt'efef 
poeed  far  etnraml  hnndied  J^aids  on  ittooterop^  eai&ibiWig n 
flMMe  of  seedy  pure  oie^  Teiying  from  twenty  to  fifty  feet'  in 
width.  At  in  opening  in  the ^^poeit  etihe  northeeetem  pirt 
ci  the  hill|  a  ooneiderable  qoantity  of  Ted  oxide  of  lEiMi  k 
ttdzed  with  the  frenUinile;  ee  ftr,  howeveri  m  tha'dflpoat 
ilf^ezpoeedi  bat  very  little  arfno  Mooro.  The  uegnelifi  iieii 
oiie  (8)  herewith  aimiated,  hai  been  fennerly  woAedl  to  a 
gleet  ektenti  yielding  lavge  qnantitiea  of  esodlent  on  wUA 
weemaelted  in  Ae  dd  nanUin  Faroaoei 

The  New  Jeney  Franklinite  Company,  oigadied  in  181% 
ie  eolively  engaged  in  eiteeting  Ameoee  and  eoitafale  -Mkt 
ings  within  a  few  yatde  of  the  depoeits,  fer  the  pmpoee  ef 
smelting  the  ore,  which  will  at  the  same  time  yield  a  superior 
article  of  iron  as  well  as  the  oxide  of  zinc.  One  furnace  is 
nearly  completed,  and  will  be  put  into  (^ration  in  the  coorsd 
of  a  few  weeks.  The  iron  manufactured  from  the  franklinite 
ore  is  of  an  excellent  quality,  and  peculiarly  adapted  to  the 
production  of  the  best  kind  of  steel.  There  are  many  cir- 
cumstances which  render  Franklin  an  admirable  location  for 
the  successful  prosecution  of  an  enterprise  of  this  character. 
It  not  only  furnishes  an  inexhaustible  quantity  of  ore,  bat 
with  the  exception  of  fhel,  every  other  article  required  in  the 
manufiBictuTe  of  iron  and  zinc.  Building  materials  of  ereiy 
deecription,  including  granite,  marble  and  sandstonee;  day 
fbr  the  production  of  bricks ;  limestone  for  plaster,  masonry, 
te^  are  in  abundance.  In  addition  to  all  these  advantages^ 
nature  has  here  also  fhmished  a  never-failing  water-power,  by 
which  operations  of  every  kind  may  be  greatly  feeilitated. 
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8HSLL  MABL — CALCABSOUS  SINTER — CALCABXOUS  TVTAr^    ' 

TBAVBRTIN. 

These  terms  are  applied  to  deposits  of  lime  from  solution  in 
water.  They  occur  generally  in  springs,  ponds,  shallow  lakes 
and  low  marshy  lands.  Water  holding  carbonic  acid  gas  in 
solution,  has  the  property  of  dissolving  carbonate  of  lime, 
which  is  deposited  in  the  form  of  a  fine  powder,  whenever  the 
carbonic  acid  gas  escapes.  This  gas  is  held  in  solution  by  ndn 
water,  and  many  spring  waters,  which,  in  percolating  through 
limestone  rocks,  or  in  passing  over  their  surface,  dissolve  a 
portion  of  the  lime,  and  carry  it  into  ponds,  lakes  and  marshes, 
where  it  is  deposited  in  the  form  of  a  white  calcareous  pow* 
der.  It  is  there  absorbed  and  secreted  by  testaceous  animals, 
whose  outer  covering,  or  shell,  is  thus  formed.  In  those  situ- 
ations where  a  large  quantity  of  calcareous  matter  is  held  in 
solution,  these  small  testaceous  animals  grow  in  great  abund- 
ance, and  live  but  a  short  time,  their  places  being  taken  by 
other  generations,  w  ich  in  t  m  die;  and  thus  large  deposits 
are  formed,  called  shell  marl  In  those  situations  where  but 
litUe  calcareous  matter  is  held  in  solution,  new  generations  of 
testacea,  in  forming  their  own  shells,  consume  those  of  pre- 
existing ones,  and  thus  the  rapid  accumulation  of  shells  is  re- 
tarded. And,  again,  where  a  superfluous  amount  of  carbonate 
of  lime  is  held  in  solution,  which  is  very  often  the  case  in 
limestone  districts,  the  lime  is  deposited  with  the  testaceous 
remains,  which  still  more  rapidly  increases  the  deposits. 
Shallow  ponds,  or  lakes,  where  the  deposition  of  shells  and 
lime  is  rapidly  carried  on,  finally  become  filled  up  to  the  water 
line;  so  soon  as  the  water  passes  of^  peat  begins  to  form, 
and  by  its  annual  growth  and  decay,  a  deposit  of  this  mate- 
rial is  quickly  accumulated  upon  the  marl.  When  in  such 
oases,  the  peat  begins  to  form  on  the  surface,  the  testaceous 
AfiitnAlg  do  not  cease  to  exist,  but  on  the  contrary,  continue 
generation  after  generation  to  increase  the  deposit  of  marl  un- 
der the  peat,  while  at  the  same  time  the  peat  is  continually 


fawetnng  upon  (Iw  Ruftoei  It  ■  in  tbii  ftrm  tiiat  ezteaHw 
dcpotita  of  Burl  ooonr  in  «lmoat  avmj  put  ot  dip  0°<^ai^> 
Wbonver  molt  deponti  have  been  examined,  tbirf  an  naaally 
fcnnd  to  net  iq>on  a  bed  of  olaj,  Mod  or  gravel,  and  ace  me- 
9Mded  bgr  mndc  or  peat  At  or  Dear  the  jwwlKa  ff  tfnvfwt 
•nd  ouyjl,  *  iajer  of  living  testaeoa  general^  oooan^  tni«^W 
vith  thi^  peat  Vwm  twao^flye  to  thirty  isdieB  below  tld% 
4u  fiv^g  apimali  dini^ear,  their  plaoea  being,  oeoapaa^.ijjg 
tiMHT  remaiu  in  »  deoompoeed  Btata,  The  dwDa  >ini^  4» 
guntlir,fi»Qid  in  tlMie  depoaiti  am  the  Idmneajagnlan^  Ytff 
^tft  tjycarinaln,  <]]rdas  rimflia,  I^aaorbii  lHqaiiiwt^,ud  mai^ 
ydwripe^ea.    .  ' 

.  Spiinfi  holing  a  large  qaantitjr  of  lime  in  aolntiop,  lep^ 
tipwa dq»ut  it  on  thesOrfroe in  the  form  of  n  loose  porous 
maat  It  often  happena  that  twigp  and  leaves  are  eoveloped 
(n  theae  depoaita,  and  their  impreanoos  thus  preserved  in  a 
DKMi  bean^il  and  peiAot  nuntter.  Such  deposits  are  called 
Valoaroona  anter,  oatcareoos  ta&  txc  traTertin.  Extensive  de- 
paBtBofoalGareoaasnterandahelltnarl  are  found  la  eveij 
part  of  tbU  ooon^.  'Ihs  moat  important  localities  arc  in  the 
limestone  districts.  A  large  deposit  of  shell  marl  is  fbmid 
along  the  course  of  Chambers'  Mill  Brook,  in  Montagoa 
Tovn8hi[>,  on  the  farm  of  Isaac  Bonnell,  Esq.  This  deposit 
covers  an  area  of  from  seventj-flve  to  one  hundred  acre&  It 
is  situated  iu  a  low  meadow  or  marshy  laud,  surrounded  }}j 
limestone  hills ;  and  this  meadow  has,  at  one  time  doubtleo, 
bew  covered  by  a  shallow  lake  or  pond.  Near  the  centre  of 
the  deposit,  an  examination  was  made  to  the  depth  of  eighteen 
feet,  giving  the  following  section : 
Feat  and  inuck,  S  feet. 

Marl  and  peat  containing  living  testacea,  4  feet 

Marl,  very  fine,  made  up  of  decomposed  ahells,  11  feet 

The  instrument  not  being  of  sufficient  length,  the  wlx^ 

thickness  of  the  deposit  was  not  ascertained.    In  other  plaoes 

where  examinations  were  made,  the  peat  was  foond  to  be  flom 

five  to  ten  feet  in  thickness;  and  fiom  nx  to  ten  feet  fitsn 
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thfe.sorfiE^ :¥f:ere  fooi&A  embedded-  tlie  brancheB  fOfed  trosktf  «f 
ii<eeii  from  one  to  two  ledl.ia  diameter. 

Oa  the  Litde  flatkUl,  twio  miles  aoatl^eaBt  of  the  town  of 
Montague,  iipon  tbe  propertor  of  L  Cole,  Esq.,  is  found  ano* 
tber  deposit^  oovering  an  area  of  fift/  aorea.  The  peat  rea^ 
ing  upon  the  mvl,  v  from  four  to  aix  feet  in  thiokneaa;  aind 
the  marl  firom  aix.to  eight  feet,  reatiDg  upon  abed  of  avid  and 
gravel.  On  the  ftrm  of  Mr.  laaiah  Yannetten,  om  mile  and 
a  half  northeaat  of  Hainayillei  is  another  deposit  oovering  aa 
area  of  twenty  acrea^  and  overlaid  bj  a  deposit  of  peat  from 
three  to  eight  feet  in  thiokness.  On  the  &nn  of  Mr.  Beiyar 
min  P.  Van  Syckle,  in  Sandiston  Township,  three  miles  nortljiT 
west  of  Tuttle's  CorneTi  and  two  miles  southeast  of  Dingijiian's 
Feny,  is  found  a  deposit  of  calcareous  sinter,  covering  an  area 
of  at  least  five  acres.  It  is  exposed  on  either  side  of  a  small 
stream  to  the  depth  of  several  feet  A  well  fifteen  feet  de^ 
has  been  dug  into  it  without  passing  through  its  whole  extent 
Though  very  hard  and  eompaot  \ipon  the  aurface,  it  becomes 
aofier  and  more  pulverulent  as  it  desoenda.  In  it  are  found 
numerous  nodules,  or  concretionary  masses,  which  have  been 
formed  by  the  deposition  of  the  lime  around  a  twig  or  some 
other  substanoe  as  a  nudeug  for  tbe^aggr^ation  of  calcareous 
'  particles.  The  source  of  this  deposit  may  be  traced  to  a 
spring,  hidf  a  mile  distant  near  the  house  of  Mr.  James  Struble. 
Thia  spring  issues  from  the  base  of  limestone  ridge,  and  empties 
into  a  small  reservoir  or  pond,  whence  it  passes  to  Mr.  Van 
Syokle's  land.  In  the  bottom  of  this  reservoir  grows  the  Ohara, 
a  genua  of  aquatic  plants.  While  growing  at  the  bottom  of 
ponds  and  streams,  it  has  a  dark  green  color,  but  upon  being 
removed  and  exposed  directly  to  the  atmosphere,  it  soon  be- 
comes white  and  crumbles  to  a  fine  powder  composed  chiefly 
of  tbe  carbonate  of  lime.  Large  quantitiea  of  it  are  constantly 
ftnning  at  the  bottom  ai  this  pond,  and  it  requires  to  be  re* 
moved,  firom  time  to  timoi  in  order  to  prevent  the  pond  from 
being  filled  by  its  rapid  accumulation. 

Another  extensive  deposit  of  calcareous  sinter  is  found  on 
tibe  Kmeslone  slope  at  Singman's  Ferry,  a  little  above  the 
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iBftaan  to  twenty- fire  ftM'  in-  IhidkMii;  is  iohqr  b#>fleett  Hg^ 
tetfidiring'ttaMr  iHW  of  ii  iitirit  itrMT^tbriibg^l^^  it^ 
Md  Irom  whkih  lie  oiMM^Kta  ttiM^  heb  bcwi  d^p^Jtel 
Ob  the  eiirfiK*,  wiMW  il  kesqKMd'^dlitcAltf 'lo^'^  ^Am^beM^ 
ililt€i7liud»«tid€ridfe'atkigl^;'iMHii  MMi&'elr«bk  witk 
ItoluMBiier.  A=  l»w  feet  flK»l  llw  ntirfim^  i^  mA  kaA  pd^ 
Wriitell  ftttd  <»f  a  l%lit  gMf  odiAr.  )  It  ^Mtaiitf  kuuiieroiii 
tautfUbl  and  peiibot  imjMflrionfl  <tf  lei^^  ^ 

'•''  InezlttiiitilUe  ^ttitiftitie^  dM  oildtfXeoiM  dliter  mij 

W  obtained  from  Ae  abate  locialitaM  lit  ii  tompaativttt  tri^ 

*  -  'fik  ito  KiiMiftitiy  and  WafflfiA  TaB^'  aaporiiir  df  oiari 
M^'mumMos.  Th«j  are  tKmd  cMreina  Aet  ik  myaieii,^  al 
iwlbdttitaii  ef  tlie  lakee  and  poodB; -maili^  a^  fMador 
lttiAi*k>  alMmdanl  in  llieBe  diatrioli.  A^l^^ecMfakn^ 
iNf UMie  BttiaU  eoUeeiioiia  of  waM<^  "b^'^'Whilti'I^n^^'^dr 
Whioh  ieVeiml  are  fK>  called  in  fltetoWt^'*^^  thte  iiAmb  ii^v^ 
WtiiibmiA  aedbonttif  tbe'deporita  efilhiiAfrdMiiedjr'vUlM 
at  their  betMHA^-     ""  »r.-        ;    ;  -■...,..'/« 

Peat  and  marl  are  found  in  almndanoe  in  Yemen  Town- 
ship,  on  Black  Creek,  the  meadows  opposite  the  town  of  Yer- 
non  covering  an  area  of  several  hundreds  of  acres.  The  peat 
here  varies  from  four  to  fifteen  fbet  in  thickness,  and  the  marl 
from  one  to  ten.  Numerous  other  localities  have  been  noticed 
and  will  be  referred  to  in  a  future  report 

Deposits  of  marl  oocur  most  generally  in  peatjr  meadows 
and  marshes ;  and  in  such  plaoes  may  be  easily  examined  by 
thrusting  through  the  sur&oe  a  pole  or  rod,  to  which  the 
marl,  if  present,  will  adhere.  It  may  also  be  done  by  means 
of  a  spade  or  shovel ;  but  the  examination  is  sometimes  te- 
dious,  on  account  of  the  presence  of  water,  which  often  re- 
moves the  marl  from  the  pol^  or  renders  the  «se  or  the  spade 
laborious.  An  instrument  admirably  adapted  to  such  Exami- 
nations has  been  employed  during  the  jMSt  year.    It  is  so  eon- 

*  For  MulytM  oftpMiintM  from  6Mh»  im <tfii  aaaMtd  Bcport  ollfr.  Wmab 
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structed  that  a  quantity  of  peat,  marl,  soil,  etc.,  may  be  taken 
from  any  depth  withoat  miziDg  it  with  the  other  materials 
surrounding- it. 

The  aocompanying  figures  will  give  an  idea  of  its  oonstme- 
tkon :  A  B  is  the  whole  instrument,  sixteen  feet  in  length.  A 
is  its  point  or  borer ;  B  its  handle.  The  point  or  borer,  A,  is 
twelve  inches  in  length,  and  one  inch  and  a  half  at  its  greatest 
diameter.  It  is  formed  of  two  half  cylinders,  an  exterior,  a^ 
and  an  interior,  b.  They  are  so  arranged  that  when  put  to- 
gether, as  at  c,  the  exterior  rolls  upon  the  interior,  causing 
the  whole  to  present  the  form  of  a  conical  or  tapering  cylin- 
der. The  handle  is  made  of  strong  wood,  and  in  detached 
portions,  four  feet  in  length,  which  may  be  connected  at  plea- 
sure, by  means  of  an  iron  band,  as  at  d  The  object  in  having 
the  handle  in  detached  portions  is  for  convenience  of  traiu^ 
portation,  and  for  increasing  its  length  as  circumstances  may- 
demand.  The  instrument  being  closed,  as  represented  at  A. 
B,  it  is  forced  into  the  peat  or  marl  to  the  depth  at  which>  th^- 
examination  is  to  be  made;  then  by  turning  the  handle  to  the- 
right,  the  pressure  on  the  exterior  cylinder,  fi)rcesit  behind  the 
interior,  and  in  this  manner  the  instrument  is  opened.  It  19 
then  forced  downward  six  or  eight  inches,  or  the  length  of  the 
cylinder,  when  the  hollow  becomes  filled.  The  handle  being 
then  turned  towards  the  left,  the  cylinder  encloses  a  portion  of 
peat  or  other  matter  taken  from*  the  spot  where  the  instrument 
stopped.  Its  precise  depth  is  indicated  by  the  number  of  feet 
and  inches  represented  on  the  handle.* 


USK  OF  SHELL  MARL  AS  ▲  ICANURB. 

In  Europe,  as  well  as  in  some  parts  of  this  country,  shell  = 
marl  has  long  been  considered  one  of  the  moat  valuable  of ; 
fiutilizers.    It  not  only  possesses  every  property  of  lime  in  . 

*  For  a  deioription  of  this  iDstrameDt,  from  whieh  it  w«t  made,  I  am  indebted  ,- 
to  Leo  Sesquereauz,  of  Columbiu,  Ohio,  a  gentleman  who  hat  made  extenuTe  ..• 
ezaminatiotts  of  the  peat  and  ooal  landi  of  Eorope  andt  this  couatrjr. 
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its  action  upon  soilSf  but  it  very  often  contains  phosphoric 
acid,  ammonia,  organic  matter,  and  other  substances  which  in* 
crease  its  value.*  Its  principal  constituent  is  carbonate  of 
lime,  in  the  form  of  what  is  called  ''  mild  lime,"  because  free 
from  that  causticity  which  quicklime,  slaked  by  water  or  air, 
possesses,  and  which  is  very  often  injurious  to  soils.  Its  pul* 
rerulent  state  gives  it  an  advantage  over  lime,  for  it  simply 
requires  to  be  removed  from  the  deposits  and  spread  on  the 
land,  or  composted  with  muck  or  peat,  or  exposed  in  hexpB 
for  a  time,  as  circumstances  may  demand ;  while  lime,  before 
it  can  be  applied  to  soils,  must  be  quarried,  burned,  sUked, 
kc  It  may  be  advantageously  employed  in  certain  forms  and 
quantities,  and  under  proper  circumstances,  to  all  soila  The 
quantity  and  form  in  which  it  should  be  applied  is  indicated  by 
the  character  of  the  soil  On  peaty  soils,  or  those  which  con- 
tain a  large  amount  of  vegetable  matter,  it  may  be  used  in 
great  quantities,  either  by  spreading  it  broad  cast,  directly 
after  taking  it  from  its  bed,  or  after  it  has  been  drawn  to  some 
convenient  place  and  suffered  to  remain  in  heaps  exposed  to 
the  air,  six  or  eight  months ;  or  even  after  it  has  been  burned 
and  slaked  like  limestone.  In  the  latter  case  it  becomes  caus- 
tic lime,  and  should  be  used  only  upon  soils  which  contain  a 
great  quantity  of  inactive  vegetable  matter,  as  is  often  the 
case  in  low  peaty  lands,  or  where  there  is  a  large  deposit  of 
muck.  Such  lauds  are  abundant  in  Sussex  County.  They  are 
chiefly  situated  in  springy  places,  on  streams,  etc.,  as  the  nu- 
merous peat  and  bog  meadows  on  the  Little  and  Big  FlatkiU, 
the  drowned  lands  on  the  Wallkill,  the  marshes  and  swamps 
on  the  Paulinskill,  Black  and  Papakating  creeks,  and,  in  fact, 
on  all  the  streams,  large  and  small,  in  the  county.  There  are 
thousands  of  acres  of  such  lands  in  this  part  of  the  State,  lying 
perfectly  useless,  and  in  many  cases  generating  malarious  dis- 
eases, which,  on  being  reclaimed  by  thorough  drainage  and  a 
free  use  of  lime,  would  be  depriv.ed  of  their  malarious  poisons, 
and  rendered  the  most  productive  soils  in  the  State, 

*  See  analjaU  bj  Mr.  Wurtz  in  the  annexed  report 
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In  the  nae  of  lime  as  a  fertilizer,  it  may  be  eetablished  as  a 
general  rule,  that  it  is  onlj  to  snoh  lands  that  it  should  be  ap- 
plied in  its  caustic  state  * 

Shell  marl,  either  alone  or  composted  with  peat  and  muck, 
may  be  advantageously  used  in  large  quantities  on  clayey, 
sandy,  and  loamy  soils.  The  principal  object  in  composting 
it  with  peat  and  muck.is^  at  the  same  time,  to  add  organic 
matter  to  the  soil.  If  the  soil  contains  already  a  sufficient 
quantity  of  organic  matter  in  an  active  or  proper  state,  it  may 
be  applied  alone.  Its  mechanical  action  on  many  soils,  par- 
ticularly on  hardpan,  or  clayey  soils,  rendering  them  more 
pulverulent  and  open,  is  of  great  importance.  It  may  be  ad- 
vantageously employed  upon  poisonous  soils.  Copperas  or 
sulphate  of  iron  renders  land  sterile.  Whenever  a  soil  is  de- 
rived fW)m  the  debris  of  a  rock  wherein  is  found  iron  pyrites, 
(enlphuret  of  iron,)  it'wiU  contain  sulphate  of  iron,  and  very 
often  in  sufficient  quantities  to  destroy  vegetation.  An  in- 
stance of  this  was  observed  in  Frankford  Township,  near  the 
County  Poor  House.  In  its  vicinity  was  a  ridge  of  slate  con- 
taining a  large  amount  of  pyrites,  which,  being  very  soft,  is 
constantly  undergoing  decomposition,  and  forming  sulphate  of 
iron,  and  this  is  carried  over  the  soil  and  mingled  with  it  by 
the  wash  of  the  ridge. 

To  a  calcareous  soil,  or  one  which  has  been  formed  from  the 
debris  of  limestone  rock,  it  may  be  applied  in  small  quantities 
aione^  or  composted  with  large  quantities  of  vegetable  matter. 
On  the  northwestern  slope  of  the  Blue,  or  Kittatinny  Moun- 
tain, the  course  of  the  Little  Flatkill  is  near  the  dividing  line 
between  the  limestone  of  the  Helderberg  Series,  and  the  red 
sandstone  and  shales  of  the  Medina  Sandstone.  The  soil  on 
the  limestone  hills  between  the  Little  Flatkill  and  the  Delaware 


■  By  Mtistie  lime,  te  andentood  the  hydrate  of  lime,  or  diat  form  prodneed 
by  elakiiig  freshly  b^roed  or  quiek  Jiroe  with  water.  Its  eaiMtie  proper^  b 
ireaUst  directly  after  being  daked.  From  that  time  the  carboDie  aoid  of  the  hIp 
moephere,  uniting  with  it,  drives  off  the  water,  and  taking  its  plaee  diminishes 
hs  eaustie  property.  This  a<ition  eontinnes  until  all  the  water  is  driven  ofl^  and 
It  beeomes  earbonate  of  liae^  or  mild  limsi 
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Biver  is  chiefly  of  a  loamy,  calcareoaa  nature,  formed  by  the 
disintegration  of  the  various  kinds  of  limestone  and  sandstone 
bowlders  which  are  very  abundant  over  its  surface.  On  the 
other  side  of  the  Little  Flatkill,  between  it  and  the  summit  of 
the  mountain,  the  soil  is  of  a  sandy  nature  and  deficient  in  or^ 
ganic  matter.  On  this  soil  the  shell  marl,  either  alone  or  com- 
posted, would  be  of  great  advantage.  On  the  other  «de  of  the 
Kill  it  should  be  applied,  as  a  general  rule,  in  smaller  quanti- 
ties, together  with  vegetable  matter.  Thus  it  will  be  seen  that 
various  circumstances,  such  as  the  nature  and  character  of  the 
soil,  manner  and  form  of  application,  &c.,  should  guide  us  in 
the  use  of  this  material  as  a  fertilizer;  and  when  all  these 
things  are  properly  considered,  it  will  undoubtedly  prove  a 
cheap  and  effectual  means  of  enriching  the  soils  of  this  county. 
It  may  be  used  to  a  certain  extent  in  place  of  gypsum,  of 
which  there  has  been  a  great  consumptidh  here.  By  referring 
to  the  analyses  of  Mr.  Wurtz  in  the  annexed  report,  it  will  be 
observed  that  this  material,  (sulphate  of  lime  or  gypsum,)  is 
sometimes  found  as  one  of  its  constituents.  No  general  rule 
can  be  given  in  regard  to  the  quantity  of  marl  which  may 
be  applied  per  acre.  This  must  depend  on  the  various  cir- 
cumstances to  which  we  have  already  referred,  as  well  as  on 
the  composition  of  the  marl,  its  per  centage  of  carbonate  of 
lime,  &c. 

Although  this  valuable  fertilizer  is  found  in  such  extensive 
and  accessible  deposits  in  every  part  of  the  county,  it  has 
been  but  very  little  used.  Tiiis  is  doubtless  owing  to  the  in- 
judicious manner  in  which  trials  of  it  have,  from  time  to  time, 
been  made.  On  account  of  its  great  accessibility,  and  through 
ignorance  of  its  nature,  it  has  been  applied  in  such  large  quan- 
itities  as  to  destroy  vegetation  and  render  the  soil  sterile  for  a 
number  of  years.  On  the  property  of  Mr.  James  11.  Struble, 
in  Sandistou  Township,  is  a  barren  spot  of  land  to  which 
marl,  or  calcareous  sinter,  was  applied  eighteen  years  ago. 
Since  this  time,  as  I  was  informed,  no  vegetables  would  grow 
except  when  a  heavy  coat  of  barn-yard  manure,  or  vegetable 
matter,  is  applied  to  it,  and  then  but  one  luxuriant  crop  can 
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be  obtained.    This  experiment  not  only  proves  the  injurious 

effects  of  too  large  a  quantity  of  this  material,  but  it  a)so 

speaks  volumes  in  its  favor.    It  has  been  U8ed  by  Mr.  Yaa 

Syckle,  in  this  vicinity,  and  by  others  in  different  parts  of  the 

country,  with  great  success.    These  facts,  together  with  the 

high  estimation  in  which  it  is  held  in  the  State  of  New  York, 

and  wherever  it  has  beeii  ebctehfiively '.  and  judiciously  used, 

should  be  sufficient  to  dispel  the  prejudice  so  prevalent  among 

the  farmers  of  this  coanty,  thai  it  aots  as  a  poison  to  vegetal^ 

tiop. 

I  am,  Sir, 

Your  very  obedient  servant, 

WlUAAM  ELlTCHELIi. 

* 

V     NxwABKi  N.  J.,  January  16, 185& 
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Bkab  SiB!— In  pariiMinl  ii<tf  >py>iriy  jb  ilfulMMmiiolu 
gifl^  oharged  with  the  sorrey  of  the  loathem  part  of  the  State 
of  New  Jetmjf  I  napeotfallj  aabmit  the  aooompaiijring  B» 
portk 

The  inatmctioiia  reoeived  were  to  make  a  goofegioal  mai^ 
TBj  of  the  eastern  half  of  Monmoath  Ooontjr,  and  report  opon 
the  same  at  the  close  of  the  present  year.  In  aceordance  with 
these,  the  survey  has  been  prosecnted  either  in  the  field  or  in 
the  laboratory  from  July  twenty-seventh  to  the  present  time. 
It  has  not  yet  been  brought  to  a  conclusion,  but  is  in  such  con- 
dition that  it  can  be  completed  at  an  early  day. 

At  the  commencement  of  a  survey  of  this  kind,  many  of 
the  examinations  must  be  of  a  general  character,  and  such  as 
have  a  bearing  upon  all  the  work  which  is  to  follow.  For 
this  reason,  while  the  main  part  of  my  examinations  have 
been  made  in  the  eastern  part  of  the  county,  I  have  made  one 
excursion  to  its  Western  part,  and  another  entirely  across  the 
State,  and  down  to  Salem.  I  trust  that  the  work  already 
done  will  be  found  useful,  and  that  the  foundation  is  laid  for 
prosecuting  the  survey  with  accuracy  and  dispatch. 

Very  respectfully, 

Your  obedient  servant, 

Oso.  H.  Cook. 

BinrsBBS  CkuxMi,  Ikomdhmr  80,  IBM. 


B  E  P  0  E  T 


GKNSBAL  RSlCiOtKS. 

That  part  of  New  Jersey  which,  in  the  Geological  Sorvey, 
is  assigned  to  the  southern  division,  inclades  all  that  portion 
^.  the  State  lying  south  of  a  line  drawn  from  Staten  Island 
Sound,  near  Elizabethport,  to  the  Delaware  Biver,  a  little  be- 
low Trenton.  The  line  follows  the  sontheastem  border  of  the 
red  shales  and  sandstones  which  stretch  across  the  central  part 
ef  the  State.  Its  general  direction  is  straight,  and  its  bearing 
ai  little  west  of  southwest  The  extreme  length  of  the  district 
is  one  hundred  and  ten  n^iles,  and  its  greatest  breadth  about 
seventy-five  miles.  Its  area  is  estimated  at  not  far  from  three 
thousand  four  hundred  square  miles. 

In  its  physical  geography,  it  is  remarkable  for  its  lack  of 
Idlls,  its  sandy  soil,  its  extensive  pine  woods,  and  for  the  almost 
entire  absence  of  rocks. 

The  Nevisink  Hills  are  three  hundred  and  ten  feet  high,* 
and  a  chain  of  hills  of  a  somewhat  less  elevation  extends  from 
ihem  in  a  westerly  direction  to  Freehold.  South  of  these  the 
country  seldom  rises  more  than  sixty  feet  above  the  level  of 
the  sea. 

A  belt  of  clayey  or  loamy  soil,  several  miles  in  width,  ex* 
tends  across  the  northern  border  of  the  district^  and  down  the 
Delaware  Biver  to  the  bay ;  and  streaks  of  clayey  soil  are 
generally  found  on  one  or  the  other  of  the  banks  of  the  streams 

*  Sm  Oordoo's  Giidtoer,  |k  L 
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itinning  into  the  Atlantia  With  theie  exoeptions  the  aoil  is 
m  light  aand,  and  extensire  tncti  of  it  ore  still  oovared  with 
pines  and  scrub  oaks. 

A  kind  of  cemented  grarel  or  padding-stone^  firm  enoa^ 
to.be  oaed  for  the  commoner  purposes  of  buildings  is  Ibond  ia 
some  of  the  higher  hillsi  and  thin  layers  of  limestone,  whieh 
can  be  burned  into  lime,  are  fbond  in  a  few  places ;  but  solid 
beds  of  rock  are  nowhsre^ei  WiUi.   I  i^ 

.  *'  The  whole  of  the  district  is  toleraUj  well  watered ;  b«l 
the  streams  are  neither  large  nor  rapid|  and  are  remarkable  lor 
the  depth  of  their  be<la^  w.Itjqh  c^w^  Iqdjeed,  almost  the  only 
inequalities  in  its  suriW.^  '  '^  Most  of  ibe  streams  have  erooked 
Q^ms^  and  flpwing  thix>agl(  ^  flat  oeuntij, ,  ^m  ^nnifipnly 
WTWV^I^  some  miles  fropi  their,  mouthy  JUjnli^  4if».  xi9]n| 
^^ij^  /countries,  thc^.Afo  steady  in  their  Tula^eSt  W4r9^ 
fixroifupiJies  of  water,  jcaa  jbe  more  oonjUw^;ip4f!att|o^^ 
■There  being  but  JitjUe  water  power,  mant^kcAQijng  ,ip  n^ 
oarried  ,on  to  any  cpiisiderable  ex^$.  .Deposits,  of  ^ItBg; J^ 
ore  are  found,  and  a.  small  jafnoont  of  irpnif  rpifde  fi|;o|a^4M|]%i 
and  there  is  an  abundance  of  excellent  sand  for  glass  makii^ 
which,  with  the  cheapness  of  fuel,  has  caused  the  establish- 
ment of  numerous  glass-houses.  The  principal  business  of  the 
inhabit^ints  is  agriculture.  In  tliis,  remarkable  advaiyses  have 
been  made  within  a  few  years.  In  I8i^4,  Gordon  says,  *^  An 
immense  forest  covers  probably  four  fifths  of  this  district,  and 
forty  years  ago  it  was  not  worth  more  than  from  six  to  ten 
cents  an  acre.  From  this  they  have  risen  to  an  average  price 
of  six  dollars  an  acre." 

The  following  statement,  compiled  mostly  from  the  United 
States  Census  of  1850,  shows  nearly  its  present  condition. 

*  See  Gordon'4  Oazetteer, 
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FARMS  IN  ACUBB.          I 

COONTIBS. 

Av#ra«rii  vaIha 

'    Iiiit)n»ra>L 

Ualmpn^rad. 

ptraCIV. 

Third  of  Mercer, . 

81.703 

7,196 

$54    18 

Half  of  Middlesex,  . 

57.069 

21,053 

4i    21 

Monmouth, 

145.789 

82.440 

50  40 

Ocean,  .         • 

26.466 

28.867 

19  86 

BurlingtOD, 

132017 

40,670 

67  66 

Camden,         .... 

63  968 

77,416 

35  40 

Atlantic,     .... 

1 5.006 

34,585 

13  80 

Oloiice»ter,     .... 

68.810 

52,897 

87  87 

Salein,        .        •        •        • 

105.966 

38,942 

46  88 

Cumberland,  •         .         •         • 

48  469 

71.646 

22  10 

Cape  May, 

14  310 

37,653 

16  87 

Total, 

700,508 

492,885  Mean  41  70 

Tlie  following  table,  compiled  from  the  same  sources,  will 
furnish  data  for  comparison  with  the  whole  State,  and  also 
with  the  neighboring  States. 


STATES. 


MaiiMchuBetts, 

Connecticut, 

New  York, 

New  Jersey, 

Pennsylvania, 

Delaware, 

Maryland, 


Area  in 
acm. 


4,640,000 
3,040,000 

29,440,000 
4,884,640 

30,080,000 
1,356,800 
7,040,000 


I       FARMS  IN  ACKEa 


UnimproTML 


1,222,576 


Imprvved. 

2.138,436 
1.768,178  615,701 
12  408,068  6,710,120 
1,768,091'  984,056 
8,628.619  6,294,728 
580,862  376,282 
2,797,905  1,836,445 


Avenm  TahM  m 
farint  iwr  acra. 


t32  50 
30  50 
20  00 
43  67 
27  88 
19  76 
18  81 


In  these  tables  the  improved  lands  include  only  such  as 
produced  crops;  the  unimproved,  such  as  did  not  produce 
erops,  but  were  connected  with  the  farms.  Unoccupied  land 
ia  not  included  under  either  of  these  heads. 

A  comparison  of  the  first  and  second  table  shows,  that 
while  the  value  of  the  land  in  farms  is  a  little  less  in  the 
southern  division  than  the  average  of  the  whole  State,  it  is 
still  greater  than  that  of  any  other  State  mentioned,  and  it  is 
greater  than  that  of  any  other  State  in  the  Union.    I  have  not 


bm  able;to  apMrtplA  thQwraM  of  Aa  waxObmwMmMf^  mi 
lltfiaA  giyeitte  mioanlraf  Iwd  in  Unsm,  oomptfw  ^irUh  thi* 
ilBl  iiiioooiipUxL^  Sot  if  wq  flupuuntyiwlnclf  uf  llio  SMUv  W 
^  ^  the  adii^ll^  iHm^  »  fitde  mort  Ui«a'.o|ii;;,^.uii} 
MP%vui8t  bci;V>'!4n)|ia,,«)kiuA  ^  lea^  tban  m . MaamlMinllllf 
C»iiiiBOtMlat,.NeiR  Yptkr  Md  too  northera  hidf  of  N«ir>J«N 
;  tod  grtAltf  than  b  Bsriurflvania,  Dekirara^  tM  IQay^ 

VK  ?;iiecUm«ti»]f.inild  oirtiraiii  wanp,  iuid  AeWlj  i^wagi wA 
Vgfat  Boilg  eoaible  thd  fitfiB6i»  to  famUih  the  firat  soppKai^ 
i^rdm  proddoa  to  the  1^ 

Sflid  a  large  part  'of  sooh  rappIieB.  for  thooo'citioa  is  drawn  ftbimi 
iKeVfJeraoyv  Of  otiior<mpm  Indian  oom  and  potatoea  an 
laned  in  largest  qnantitiea.  Wheats  rye,  oata^  and  aweet  pdb> 
toiea  are  extenaiyelj  pulttrated.    The  aippimt  of  liae.  atqak  ii 

"  The  ni;pid  adyanioe  of  agrioiiltare  In'  fliia  dirtriot  la  dnf.in 
part  to  iti  looation,  m  part  to  the  improyemeni  of '  the  eountiy 
generallj.  bat  more  is  to  be  ascribed  to  the  nse  of  a  kiad-^ 
marl  which  is  found  here  in  immense  tjuantity.  The  belt  or 
strip  of  land  under  which  this  is  found  lies  obliquely  aoross  ^he 
State  from  Sandy  Hook  Bay  southwest  to  Salem.  Its  length 
is  about  ninety  miles,  and  its  breadth  fourteen  miles  at  its 
eastern  extremity,  and  six  miles  at  its  western.  Its  area  is 
nine  hundred  square  miles,  or  five  hundred  and  seventy-six 
thousand  acres ;  and  its  benefits  are  shared  by  a  considerable 
district  of  country  lying  on  each  side  of  it,  so  that  the  whole 
area  improved  by  it  is  swelled  considerably  beyond  the  above 
amount.  It  has  been  worth  millions  of  dollars  to  the  State  in 
the  increased  value  of  the  land  and  produce,  besides  the  influ' 
ence  it  has  exerted  in  awakening  and  fostering  a  spirit  for 
agricultural  improvement  Requiring  labor  and  not  money 
from  those  who  would  enjoy  its  benefits,  it  has  been  found 
admirably  adapted  to  encourage  and  reward  enterprising  in* 
dustry. 

The  attention  of  men  of  science  has  been  frequently  called 
to  this  interesting  formation  on  aeoount  of  its  value  in  agricot 
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tare,  and  also  for  it  nuxbeioiis  and  leaaxkaUe  fowilt;  bonei^ 
diells,  sharks'  teeth,  &a,  being  oominon  in  it  Its  geological 
character  was  first  distinctly  shown  by  Professor  L.  Vaniucem, 
Dr.  Morton,  and  Mr.  Conrad,  of  Philadelphia,  in  eighteen  him* 
dred  and  tfren^-seven.  In  eighteen  hundred  ^land  thirty-five^ 
the  legislature  ordered  a  geologieal  surrey  of  the  State  to  be 
made.  This  was  done  by  Professor  H.  D.  Bogers,  and  his  find 
report  was  presented  in  eighteen  hundred  and  forty.  'ThisTe* 
port  included  a  very  full  account  of  the  marl,  both  geological 
and  chemicaL  Numbers  of  analyses  of  the  yarieties  of  it  have 
been  made  by  other  chemists ;  some  of  these  are  important^ 
and  will  be  referred  to  again.  Under  such  circumstances,  the 
present  examination  was  entered  upon  with  a  good  deal  of 
distrust ;  and  nothing  but  a  knowledge  that  the  openings  into 
the  marl  were  much  more  numerous  and  extensive  than  when 
Professor  Bogers  closed  his  survey,  and  that  thus  an  op][X)r- 
tunity  for  study  was  now  presented  which  was  not  then  avail* 
able,  could  have  induced  an  attempt  to  re-examine  what  had 
already  been  so  well  done. 


DXSCBIFTIVE  GEOLOGY. 

From  examinations  in  the  field,  the  following  facts  are 
proved: — 

1.  The  clays  and  marls,  which  constitute  the  basis  of  most 
of  this  part  of  the  State,  are  in  regular  and  continuous  layers. 

2.  These  layers  are  not  level,  but  incline  or  dip  towards  the 
southeast  They  have  been  observed  to  descend  from  twenty 
to  fiily  feet  in  a  mile. 

3.  Since  these  layers  were  formed,  the  action  of  water,  or 
oiher  causes,  has  worn  away  and  changed  the  surface  of  the 
country. 

In  passing  across  the  country  from  the  north  towards  the 
south,  we  come  upon  the  diflferent layers  in  orderly  succession; 
in  examining  the  pits  which  have  been  opened  for  marl,  the 
■Qoo.ssive  layers  are  always  found  in  the  same  order;  ezami- 


IHliooB:iipon  the  iidwcf  biDa-wfaara  thaj  hftTS  been^eiii  iato^ 
akow  the  same  order  thel'is  finmd  in  the. lowers giotmde  to  the 
eooth  of  them;  and  the  aama^Mil  ia  ofaeerved  in  the  benka  of 
atnamawhjdi  oat  throng^  the 'la/an.  •     -J 

;  From  the  fanla fiwnd  in  Hheeabedfl^  geoiog^atahaTedeftov- 
nrfned  that  the  nuurb  end  the  olajB  ttoiAh  of  thenii  and  beiveeo 
them  and  the  xed  aaodatone,  beloQg  to  tiie  toetaeeona.  or  ehaUc 
braiatfon^*  and  that  the  beds  on  the  aonthem  border  ofthe 
maii  belong  to  the  tertiary.  The  aanda  andeome  of  the  olaja 
eoeth  of  iheaei  are  piobeUy  of  moee  noeiit  origin. 
^ .  The  general  priildplea  atated  aborc^  are  all  exiftwipHfled  in 
Baatem  Ifoooiottth;  the  dajB  are  feond  on  iti  north  aidoi  the 
marla  acKcva  the  centre^  and  the  aanda  on  the  aonthern  aide. 

I.  The  claya  occupy  the  county  between  the  northwest  line 
of  the  county  and  the  northern  sides  of  the  hills  wWch  extend 
from  the  Ifevisink  to  Mount  JPileasaiit^  and  .on  to  near  EngUshT 
town.  On  the  shores  of  Sandy  HooJc  »xA  Baritan  B^y,  th)^ 
olay  is  thickly  covered  with  sand.  In  the  valley?  between 
some  of  the  hills  mentioned,  it  extends  considerably  further 
south.  It  is  almost  black  when  wet,  but  is  gray  when  dry. 
It  contains  a  good  deal  of  micaceous  sand.  The  trunks  and 
branches  cf  trees,  in  the  form  of  lignite,  are  found  in  it  in 
great  quantities,  and  frequently  associated  with  sulphuret  and 
sulphate  of  iron.  Irregular  streaks  of  green  marl  are  also 
found  in  it ;  in  some  places  enough  to  make  it  valuable  as  a 
manure.  Characteristic  fossils  are  also  found.  The  examina- 
tions  made  thus  far  have  not  been  sufficient  to  furnish  precise 
descriptions  of  the  position  or  qualiti^  of  the  different  layers 
or  even  of  the  beds  of  this  stratum. 

II.  The  marls  are  found  iii  various  parts  of  the  country 
from  the  south  line  of  the  clays  to  a  line  drawn  from  the  At- 

-  *  A  ''formatioii,''  in  geologx»  i«  "that  eoUeetaon  or  aetemblag*  of  beds  or 
Ujer%  itraU  or  portiont  of  earth  or  mineral^  whioh  teem  to  have  been  ibrme4 
at  tlie  mme  epoch,  and  to  have  the  same  general  characters  of  composition  and 
lodgement"  (Webster.)  In  this  report  I  will  use  the  terms  stratum,  bed,  and 
layer,  for  the  soeaeMre  tobdlTisions ;  llrae  diTidiog  the  fMnaatioo  into  **strati^* 
each  stratmn  into  "  beds,"  and  each  bed  into  **  layers.* 
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kmtic  shore,  near  Great  Pond,  in  Deal,  to  the  Manaaqoan 
Biver,  between  Upper  and  Lower  Sqaanknm. 

The  snbstanoe  here  called  marl,  ia  not  the  ordinary  ealca- 
Teoos  clay  or  earth,  which  is  distingoiahed  by  ita  light  color  and 
its  effervescence  with  acids,  but  is  a  kind  of  earth,  moat  of 
which  is  in  little  rounded  grains,  about  the  size  of  fine  gun- 
powder ;  its  color  is  usually  some  shade  of  green;  the  crushed 
grains  are  always  green ;  and  they  are  so  soft  that  they  can 
easily  be  crushed  on  the  nail ;  they  scarcely  effervesce  with 
acids.  Besides  the  grains  in  the  marl,  there  is  generally  a 
little  white  sand  and  some  day ;  ihe  latter  being  of  various 
shades  of  black,  brown,  drab,  or  green,  and  so  mixed  in  as  to 
give  color  to  the  whole ;  great  numbers  of  shells  are  found  in 
some  of  the  layers ;  these  of  course  cause  the  marl  to  effervesce. 
The  marl  grains  are  known  in  geology  as  greeruaruL 

Though  the  whole  series  of  beds  which  is  exposed  in  the 
district  now  under  examination,  is  called  the  marl  stratum^  yet 
marl  grains  are  not  found  in  all  the  beds,  some  of  them  con* 
sisting  entirely  of  sand,  and  others  of  clay. 

There  are  three  distinct  beds  of  marl  in  the  stratum :  the 
flnt  includes  those  found  north  of  the  north  branch  of  Shrews* 
boiy  Biver,  Swimming  Biver,  and  Yellow  Brook ;  also  those 
found  on  the  head  waters  of  South  Biver,  north  of  Freehold. 
A  few  pits  have  also  been  opened  below  tide  level  at  Bed 
Bank.  The  second  includes  those  near  the  head  of  the  south 
branch  of  Shrewsbury  Biver;  those  near  Eatontown;  those 
along  the  valley  of  Hockhockson  Brook,  above  Tinton  Falls; 
those  a  little  south  of  Colt's  Neck  Village;  those  about  a 
mile  and  a  half  south  of  Freehold,  and  those  south  of  Blue 
Ball ;  it  also  includes  the  yellow  marls  south  of  Eatontown 
and  about  Long  Branch ;  the  same  bed  is  also  found  near  the 
tops  of  the  hills  south  of  Bed  Bank  and  that  south  of 
the  Phalanx  Dwellings,  and  I  think  in  some  of  the  highest 
points  of  the  Nevisok  Hills.  The  ihird  bed  indudea  the 
marls  of  Deal,  Poplar,  Shark  Biver,  and  Squankum. 

The  bed  of  yellow  fenrnginouA  sand  which  ia  so  conspicu- 
ous a  feature  in  the  soil  of  the  Keviainka,  at  Bed  Bank,  at 
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8.  A  layer  of  ttom  twAi^  Ux  mkm^ 
known  as  blue  or  grray  marl,  from  its  containing  aoonaideraUa 
amount  of  a  drab  colored  claj,  inclining  to  bluish  or  grayislb 
It  has  numbers  of  very  large  and  heavy  oyster  shells  in  it^ 
generally  there  is  a  streak  from  eight  inches  to  two  feet  tbick| 
which  is  almost  solid  with  shells.  This  layer  is  veiy  highly 
prized  as  a  quick  and  lasting  fertilizer.  It  changes  gradually 
into  the  one  next  above. 

4.  Three  or  four  feet  of  black  tMirl,  almost  exactly  like 
that  of  No.  2.    It  is  not  found  distinctly  marked  in  all  plaoaa 

6.  Dark  colored  marl  six  or  eight  feet  thick,  contaiokig 
fewer  and  fewer  of  the  marl  grains  in  its  higher  parta^  and  al 
last  only  to  be  distinguished  from  the  dark  day  into  whieh  il 
nmsi  by  the  thin  flaky  shells  scattered  through  it. 

Thie  thickness  of  this  bed  of  marl  ia  at  least  thirty  feei 
The  whole  can  be  seen  in  the  aide  of  the  Nevi&ik*  HiUa  oB 
the  shore  of  Sandy  Hook  Bay.  They  havie  aU«  beeb  patoed 
through:  in  the  pits  of  the  North  American  Phalanx,  and  Ife 
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William  Hartsborne  had  them  bored  through  for  me  in  his 
pits,  north  of  Freehold.  All  except  the  top  layer  is  well  ex- 
posed  in  the  pits  of  Wm.  Oonover,  near  Marlboro'.  And  they 
can  be  seen  in  succession)  by  passing  along  the  valleys  of  any 
of  the  streams  which  run  tlurough  the  marl,  as  the  Spottswood 
north  and  south  branches  of  South  River,  and  in  the  Hop 
Brook  &om  Taylor's  Mill  to  Marlboro'. 

The  following  circumstances  may  produce  a  little  difficulty, 
at  first,  in  verifying  the  preceding  statements.  Whenever  the 
clay,  which  lies  immediately  over  this  bed  of  marl,  has  been 
worn  away,  and  the  marl  lies  above  the  bed  of  neighboring 
streams,  the  rains  and  sur£Eice  water  penetrate  it^  to  a  greater 
or  less  depth,  and  leach  off;  dissolving  out  the  fossils  and  leav- 
ing earth  in  their  places ;  changing  its  color  to  a  rusly  red ; 
and  forming  numerous  flaky  crusts,  or  sometimes  strong  cakes 
of  impure  oxide  of  iron,  in  it  Such  marls  are  called  dry  havk 
or  hiU  marls.  These  changes  have  taken  place  to  a  much 
greater  extent  in  some  localities  than  in  others.  Marls  which 
li^  so  as  not  to  be  subject  to  the  action  of  surfsK^  water,  or 
drainage,  are  called  wei  bank  or  meadow  marls. 

The  characteristic  fossils  of  this  bed  are  Exogyra  costata, 
Ghryphaea  convexa^  Ostrea  falcata,  Terebratula  sayii  and  Be- 
lemnites  americanus.  A  great  many  others  are  found,  but 
they  are  not  so  numerous  and  not  so  generally  present  in  all 
localities. 

Lying  immediately  upon  the  bed  of  marl  whidf  has  just 
been  described,  and  not  separated  from  it  by  any  well  marked 
division,  is  a  layer  of  black  clay.  It  contains  scales  of  mica 
and  grains  of  sand.  In  small  quantities  it  cannot  easily  be 
distinguished  from  the  day  of  the  stratum  below  the  marL  It 
frequently  contains  sulphate  of  iron  (copperas) ;  and  being  often 
mistaken  for  marl  has  been  used  to  the  injury  of  the  &rmer. 
When  composted  with  quicklime  it  is  thought  to  be  useful 
It  is  from  ten  to  twenty  feet  thick. 

The  red  or  ferruginous  sand  lies  upon  the  day  just  men- 
tioned. It  is  separated  from  it  by  a  well  marked  line  of  di- 
viibn.  This  bed  is  of  great  thickness;  not  less  than  one 
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lumdied  feet  at  Bod  Bsnk,  and  in  the'  Neyiainii  it  is  eqiiaDj 
thick.  Whenerer  this  Band  has  any  degree  of  flnnaeii  il  ie 
ftdl  of  the  impreBsions  and  oaatB  <rir  ahella  and  od&er  fomSk, 
The  lower  part  of  this  bed  is  a  Teiy  friable  sand;  towaids  its 
npper 'part  a  greenish  elay  is  fbond  mixed  with  the  sand,  giii^ 
to  ii  a  good  degree  of  flrmneas ;  the  rook  at  Tinton  BUls  k  an 
example  of  this.  The  upper  part  (^  this  bed,  fipom  fimr  tosix 
ftet|  is  a  layer  of  greenish  indnratsd  day,  in  soine  plaoai  hard 
enongfa  to  be  oalled  a  rock.  It  slakes  on  exposuie  lo  Ihs 
weather.  No  marl  grains  are  fbond  in  it ;  bat  it  iaoaOedmail 
by  many  farmers^  and  is  profitably  nsed  as  sndh. 

The  second  bed  6l  marl  is  not  so  extensirdy  derdopedin 
this  part  of  the  oonntry  as  the  first  one;  ihotigh  it  is  ooo* 
dderaUy  thicker.  Its  several  layers  may  be  described  as  ftt 
lows: — 

1.  A  layer  of  marl  containing  but  tery  Ibw  ibsalki;  ito 
lower  part  almost  dean  grains;  day  is  m&ed  with  the  gfiuM 
iii  the  npper  part^  in  many  lootdities.  The  color  of  thtf  gMU 
in  this  layer,  and  indeed  in  the  whole  bed,  is  green  with  la 
shade  of  yellow,  unlike  those  in  the  first  bed,  in  winch  thb 
color  is  green,  with  a  shade  of  black  or  dark  blue.  I  have  not 
in  any  place  in  this  part  of  the  county  found  the  layer  worked 
more  than  fourteen  feet,  though  I  believe  it  to  be  much  thicker. 
In  the  pits  of  Mr.  Iralay,  on  Crosswicks  Creek,  a  short  distance 
below  New  Egypt,  it  is  nearly  twenty -five  feet. 

2.  A  layer  of  from  ten  to  fourteen  feet  of  marl,  with  nu- 
merous shells.  A  streak  in  the  upper  part  of  this,  for  two  or 
three  feet,  is  almost  solid  with  shells  of  the  Terebratula  har- 
lani ;  and  another  layer  near  the  bottom  of  it  is  equally  solid 
with  shells  of  the  Gryphaea  convexa.  This  layer  gradually 
loses  its  marl  grains,  at  the  upper  part,  and  runs  into 

8.  A  layer  of  broken  shells  with  more  or  less  sand  inte^ 
mixed,  and  containing  scarcely  any  marl  grains.  The  color  of 
this  marl  is  yellow  or  gray.  In  the  neighborhood  of  Eaton- 
town  it  is  called  yellow  marl  No  localities  have  been  visited 
in  Eastern  Monmouth  where  it  has  been  penetrated  more  than 
fourteen  feet,  but  near  Salem  it  has  been  opened  for  more  than 
twenty  feet 
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There  are  no  good  localities  where  all  these  layers  are  to  be 
seen  together.  The  nearest  approach  to  it  is  in  the  pits  of 
Mr.  Strickland,  near  Blue  Ball,  where  the  top  of  the  first,  the 
whole  of  the  second,  and  the  bottom  of  the  third  layers  are 
shown.  The  meeting  of  this  bed  and  the  clay  of  the  sand  bed 
under  it  is  well  shown  in  the  marl  pits  of  J.  S.  TraflFord, 
Daniel  Polhemus,  and  Johnr  S.  Cooke,  above  Tinton  Falls. 
Also  in  the  pits  of  Mr.  Lafetra  and  Mr.  Lippincott,  on  the  north 
side  of  Parker's  Creek,  near  Eatontown.  The  yellow  marl  is 
dug  near  the  Turtle  Mill  at  Long  Branch.  Also  by  Dr.  Lewis 
and  others,  of  Eatontown.  The  bottom  of  Edward  Wolcott's 
marl,  near  the  latter  place,  cannot  be  distinguished  from  the 
top  of  Strickland's. 

A  large  nftmber  of  species  of  fossils  are  found  in  these  dif- 
ferent layers.  Tho5?e  mentioned  under  (2)  are  the  most  com- 
mon and  characteristic.  The  Gryphaea  convexa  of  this  bed  is 
much  smaller  and  thinner  than  that  found  in  the  first 

The  bed  of  sand  between  the  second  and  third  beds  of  marl 
lias  nothing  remarkable  about  it,  except  the  grains  of  marl 
scattered  through  it.     Its  meeting  with  the  top  of  the  second 
bed  is  not  known  to  have  been  found.    It  can  be  seen  under 
the  third  bed  in  the  pit  of  Elisha  West,  of  Deal,  that  of  Eulief 
Vandeveer,  of  Poplar,  that  of  Thouias  Longstreet,  of  Squankum,. 
and  it  is  said  under  that  of  John  Shafto,  of  Shark  Biver. 
The  bed  itself  has  been  opened  near  Elisha  West's,  in  Deal, 
and  the  sand  used  as  a  fertilizer  on  account  of  the  marl  grains 
in  it.     It  bears  a  striking  resemblance  to  the  beach  sand  of 
the  neighborhood  which  has  also  been  used  for  the  same  pur- 
pose.    No  opportunity  has  occurred  for  measuring  the  tljick- 
ness  of  this  bed,  but  from  the  inclination  of  the  beds  above 
and  below,  it  may  be  estimated  at  not  less  than  thirty  feet. 

The  third  bed  of  marl  may  be  described  as  consisting  of 
three  layers,  as  follows : — 

1.  Twenty  feet  of  green  marl.    This  contains  a  consider- 
able percentage  of  greenish  clay :  it  is  distinguished  as  a  quick 
and  powerful  fertilizer;  the  most  noted  marls  of  Squankum^ 
Shark  Eiver,  Poplar,  and  Deal  are  from  this  layer. 
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2.  Fifteen  or  twenty  feet  of  a  pale  greenisb  clay  or  earth.     , 
No  marl  grains  are  found  in  this  layer,  though  it  is  called  mul 
and  possesses  active  properties  as  a  manure.     It  is  fiaky  in 
its  structure,  and  when  exposed  to  the  air  fades  to  a  light  afb 
oolor. 

3,  From  five  to  fifteen  feet  of  the  above  clay,  largely  mixed 
with  marl  grains. 

The  last  named  layer  is  opened  to  the  greatest  thickness 
in  the  pits  of  Jacob  White,  Peter  Drumnaond  and  Amos  White, 
in  Deal ;  in  that  of  0.  F.  Pettit,  Shark  Biver,  and  in  that  of 
J.  S.  Forman,  near  Lower  Squankiim,  it  is  not  so  thick.  In 
all  those  it  can  be  seen  running  into  the  layer  iiext  below. 

There  are  no  localities  where  all  these  layers  can  be  seen  in 
a  single  place,  but  they  can  be  seen  in  succession  in  numbers 
of  places,  as  in  the  pita  of  Elisha  West,  G.  Ilendrickson  and 
Thomas  Borden,  of  Deal ;  in  those  of  J.  Shafto,  H.  Hurley, 
G.  Shafto,  and  J.  L.  TUton,  of  Shark  River,  and  in  those  of 
T.  Longatreet,  T.  Weeks,  and  J.  S.  Forman,  of  Sqnankum. 

Fossils  are  not  very  abundant  ia  this  bed.  A  few  casta, 
and  atill  more  rarely  shells,  have  been  found  in  the  lower 
layer ;  it  ia  not  known  that  any  have  been  found  in  the  middle 
layer ;  in  the  upper,  casts  and  impressions  of  sheila  are  found 
They  have  not  been  examined  with  sufficient  care  to  determine 
the  species ;  they  are,  however,  entirely  different  from  those  of 
the  two  lower  beds. 

The  accompanying  sections  across  the  marl  stratum,  sho7 
the  positions  of  the  several  beds.  The  scale  of  distances  is  two 
miles  to  one  inch.  The  scale  of  heights  about  400  feet  to  an 
inch :  the  heights,  however,  have  not  been  accurately  met- 
sored.  These  sections  are  taken  at  right  angles  to  the  stm- 
turn. 

In  addition  to  showing  the  positions  of  the  several  bedt^ 
they  also  exhibit  the  effects  of  peculiar  configurations  of  sor- 
fiioe  on  the  extent  of  the  marl  bed  exposed :  this  tboagh  the 
■ome  beds  are  shown  in  each  of  the  three  sections^  the  amount 
of  marl  at  the  surface  appears  to  be  quite  different  in  the  same 
bed  as  seen  in  the  different  sectional  views.    The  fiiBt  bed  ap- 
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pears  three  or  four  times  as  extensive  in  the  second  and  third 
sections  as  in  the  first 

« 

m.  The  sands  which  form  a  strip  along  the  southern  bor- 
der of  this  county  join  the  marls  in  a  very  irregular  line, 
.ridges  of  them  extending  up  almost  to  the  middle  of  the 
coimty,  while  in  the  vallejB  of  the  streams,  the  marl  comes  to 
the  surface  several  miles  further  south.  They  have  not  yet 
been  examined  with  sufficient  care  to  render  it  necessary  to 
make  any  report  upon  them. 

The  interest  felt  in  the  marl  stratum  by  a  very  large  por- 
tion of  the  inhabitants  of  Monmouth,  has  induced  me  to  devote^ 
most  of  the  time,  thus  far,  to  ascertaining  and  systematizing 
fitcts  relating  to  it.  The  examinations  of  the  clay  stratum  and 
of  the  sands  promise  to  be  of  much  practical  utility,  though  th^ 
soils  where  they  occur  have  not  yet  been  brought  to  the  high 
state  of  cultivation  of  the  marl  region,  and  they  are  generaUy 
thought  of  less  value. 

The  regular  order  of  occurrence  of  the  different  beds  of 
marl  in  the  district  surveyed  led  to  a  desire  to  examine  their 
relative  position  in  the  southwestern  part  of  the  State.  For 
this  purpose  the  stratum  was  crossed  from  AUentown  to  New 
Egypt,  and  again  in  the  vicinity  of  Salem,  and  the  same  order 
of  succession  of  beds  was  found. 

The  marl  pits  of  N.  Woodward,  at  Cream  Ridge,  belong  to 
the  first  bed.  The  ridge  itself  is  part  of  the  ferruginous  sand 
bed.  The  pits  at  Homerstown,  and  those  of  Mr.  Imlay  and 
Mr.  Homer,  near  New  Egypt,  are  in  the  second  bed ;  so  also 
are  the  gray  marls,  such  as  those  in  Gk)vemor  Fort's  pit 
The  pits  of  Mr.  Irons,  south  of  New  Egypt,  and  others  from 
there  on  to  Poke  Hill,  in  Burlington  County,  belong  to  the 
lowest  layer  of  the  third  bed.  The  upper  layers  have  not  been 
found  in  that  vicinity. 

The  marls  in  Salem  -County,  at  Mannington  Hill  and  at 
Woodstown,  belong  to  the  second  bed.  At  Batten's  Mill, 
above  Swedesboro',  the  first  marl  bed  is  seen.  The  ferruginous 
sand  lies  between  the  two.    The  third  bed  has  not,  to  my 


knowledge,  been  found  in  Salem  County.  Tbe  marl  Kt  Mat 
lica  Hill  belongs  to  the  second  bod.  William  H.  Snowden,  of 
that  village,  showed  mc  a  collection  of  tertiary  sheila  from  a 
locality  about  two  miles  south  or  southeast  from  there,  and 
among  these  were  some  casts  of  shells  of  the  some  species  ynUi 
those  found  in  the  lower  layer  of  tlic  third  bed.  I  hear  that 
he  has  eIqcc  found  the  bed  containing  those  characteristic 
fossils. 

From  the  report  of  Professor  J.  C.  Booth  on  tho  Geology  of 
Delaware,  it  appears  that  at  least  two  of  these  beds  are  found 
in  that  State,  The  stratum  is  known  to  extend  into  the  States 
farther  Bouth. 

The  hasty  examination  given  to  tlie  different  beds  west  of 
Freehold,  does  not  enable  me  to  decide  whether  they  retain 
the  same  thickness,  or  whether  the  first  and  third  beds  grow 
thinner  towards  the  southwest.  They  are  not  as  well  exposed 
or  as  extensively  worked ;  the  greater  portion  of  ail  that  is 
used,  being  taken  from  the  second  bed.  Other  causes  than  the 
Sickness,  however,  affect  the  amount  of  their  exposure.  For 
example,  the  increased  breadth  of  the  marl  stratum  on  tiiB 
eaalern  sMo  of  the  Stati?  is  partly  duo  to  its  northt-m  border 
being  on  elevated  ground  and  its  dip  towards  the  southeast 
only  a  little  more  than  the  slope  of  the  country  in  that  direc- 
tion ;  while  on  the  western  side  of  the  State,  the  stratum  is 
diminished  in  width  from  its  northern  border  being  on  low 
ground  and  its  dip  to  the  southeast,  contrary  to  the  surface  ot 
the  country,  which  rises  in  that  direction.  The  several  beds 
are  much  better  exposed  in  a  rolHng  country  than  in  ona  that 
is  even  or  Hat;  thuf^,  in  the  district  surveyed,  the  first  bed, 
though  thinner  than  either  of  the  others,  is  by  far  more  ex- 
posed than  both  of  them  together.  The  country  in  which  it 
occurs  is  uneven  and  hilly ;  the  marl  may  then  be  found  either 
in  the  valleys  or  the  side  hills,  and  these  are  bo  common  that 
almost  every  farm  has  a  marl  pit  on  jt,  and  in  some  a  pit  ia 
opened  in  every  field.  The  country  is  much  more  even  and 
level  where  the  second  and  third  beds  are  found,  the  valleysof 
the  Btreama  making  almost  the  only  inequalities  of  the  suriace, 
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and  it  is  in  these  principally  that  the  marls  are  dug.  The 
practice  in  this  respect  is  so  uniform  that  many  persons  sup- 
pose they  are  only  to  be  found  in  the  valleys  of  streams.  A 
knowledge  of  the  fiict  that  the  beds  are  to  be  found  on  high  as 
well  as  on  low  groundi  that  they  continue  nearly  uniform  in 
quality  and  thickness  in  straight  lines  across  the  State^  and  that 
they  descend  towards  the  southeast  with  a  very  regular  slope, 
will,  it  is  hoped,  lead  to  a  more  general  opening  of  pits  in 
neighborhoods  where  marl  is  not  now  known  to  exist  Marls 
have  been  carted  long  distances,  and  deposited  on  lands  which 
were  underlaid  by  marl,  and  such,  fix>m  my  own  observation, 
I  am  satisfied  is  still  being  done  in  many  places.  In  addition 
to  the  advantages  to  the  farmer  firom  having  an  abundant  sup- 
ply of  marl  close  at  hand,  the  value  of  good  marl  pits  should  be 
taken  into  the  account.  Pits  ten  feet  square,  and  as  deep  as  the 
purchaser  chooses  to  dig  them,  are  sold  for  from  five  to  seven 
dollars.  An  acre  contains  forty-three  thousand  five  hundred 
and  sixty  square  feet,  or  more  than  four  hundred  and  thirty- 
five  such  pits,  worth,  at  the  lower  price,  two  thousand  one 
hundred  and  seventy-five  dollars,  and  at  the  higher  price, 
three  thousand  and  forty-five  dollars.  Such  lands  are  worth 
seardiing  for,  and,  if  the  work  is  judiciously  done,  they  will 
be  found.  The  following  directions  may  aid  in  making  ex- 
aminations.* 

ELnowing  that  the  general  direction  of  the  beds  is  a  little 
west  of  southwest,  a  line  traced  in  that  direction  from  any  pit 
already  opened,  will  continue  on  the  same  bed.  Or  a  line  run 
between  two  pits  of  the  same  bed,  will  continue  on  the  same 
throughout    Searches  by  digging  down  or  by  boring  may  be 


*  Borings  for  marl  can  be  easily  made  with  a  eonimon  anger;  an  inch  and  a 
lialf  ooe  is  large  eoongfa.  Its  shank  may  be  lengthened  as  much  as  is  required 
Vj  welding  on  a  rod.  The  handle  should  be  made  to  slide  on  this  rod,  and 
ftiten  with  a  set-screw  or  wedge.  The  auger  needs  raising  eycry  few  inches  to 
dear  it>  and  to  examine  the  material  penetrated,  some  of  which  will  be  found 
sticking  in  the  twist  of  the  instrument  With  such  an  auger,  a  hole  from-  ten  to 
twenty  feet  deep  can  be  made  in  a  few  minutes. 
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s  anywhere  on  such  lines;  the  lowest  groaod  will  osoallj 
have  the  least  thickness  of  soil  or  top  dirt.  If  this  dirt  it 
found  too  thick  for  profitable  working,  other  plaoea  maj  bo 
tried,  for  the  marl  is  worn  or  gullied  in  its  upper  surface  some- 
times, and  the  best  points  for  opening  may  not  be  hit  at  tin 
first  trial.  If  the  lines  are  run  over  uneven  ground,  allowance 
must  be  made  for  the  dip  or  descent  of  the  beds,  which  ifl  to- 
wards the  southeast,  and  at  tlie  rate  of  from  twenty  to  fifty 
feet  a  mile.  This  dip  will  cause  beds  to  appear  further  to  the 
northwest  if  the  ground  is  higher,  and  to  the  southeast  if  it  is 
lower  thaa  that  started  from. 


OOMFOSmON  OF  THE   ICARL,  AKD  THK   CACBE  OF   ITS   rKBTIL- 
IZING   AC?riON, 

The  value  of  this  deposit  as  a  manure,  and  the  surprising 
influence  it  has  upon  the  agriculture  of  a  large  district  of 
country,  have  drawn  the  attention  of  scientifio  farmers  and 
chemists  to  its  composition. 

Mr.  Seybcrt,  of  Philadelphia,  made  a  careful  analysis  of 
this  marl,  which  was  published  in  1823,  in  the  second  edition 
of  GJeaveland'a  Mineralogy.  He  foand  ten  per  cent,  of  pot- 
ash in  it 

James  Pierce,  Esq.,  examined  the  marl  beds  of  New  Jersey, 
and  published  an  interesting  account'  of  them  in  Silliman's 
Journal,  Volume  VI.,  page  237,  in  183S.  He  attribateB  the 
virtue  of  marl  principally  to  its  shells  and  other  calcareous  in- 
gredients. 

,  Dr.  R.  Harlan,  in  a  paper  containing  remarks  on  the  Qe' 
ology  of  West  Jersey,  in  Volume  IV.,  page  16,  of  the  Trans- 
aotions  of  the  Academy  of  Natural  Scienoee  of  Philadelphia, 
iu  1824,  attributed  its  value  In  some  Cases  to  its  fossil  shells, 
in  others  to  the  iron  pyrites  in  it,  and  in  still  others  to  the 
clay  which  it  contained. 

A  paper  on  the  same  subject,  Volume  TL,  page  69,  Trans- 
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actioiis  of  the  same  Society,  in  1828,  bj  Profeasor  Lardner 
Yanuxem,  saya,  ''  the  marl  of  New  Jersey  and  Delaware  ap- 
pears to  owe  its  fertilizing  property  to  a  small  quantity  of  iron 
pyrites  (which  passes  to  sulphate  of  iron  by  exposure  to  the 
air),  and  also  to  animal  matter,  to  its  color,  and  to  its  eflbol 
when  mixed  with  sand,  of  diminishing  the  calorific  conducting 
power  of  the  latter." 

Prof.  Bogers,  in  his  Geological  Beport  of  New  Jersey,  oon- 
mders  that  there  is  abundant  evidence  ''  to  prove  that  the  true 
fertilizing  principle  in  marl  is  not  lime  hut  potaaJL^^ 

Prof.  J.  F.  W.  Johnston,  in  his  Notes  on  North  America^ 
made  in  1860,  Volume  11.,  page  808,  says,  that  on  analyzing 
some  of  the  green  grains  and  sand,  he  found  "  fix)m  one  to  one 
and  a  half  per  cent,  of  phosphate  of  lime,"  and  to  this  he  at- 
tributes its  fertilizing  power. 

In  the  Working  Farmer  for  April  1,  1868,  are  several 
analyses  of  marl  by  Dr.  Charles  Enderlin,  of  New  York. 
His  specimens  were  from  the  pits  of  the  North  American  Pha- 
lanx. He  found  two  and  a  half  per  cent  of  phosphate  of 
lime  in  one  specimen.  He  also  found  that  the  alkali  was  not 
all  potash,  but  part  soda.  The  &ct  of  soda  being  a  constituent 
of  tiie  marl  was  published  in  Siliimau's  Journal,  second  seriei^ 
Volume  IX.,  page  88,  for  1860,  from  an  analysis  by  William 
Fisher. 

Num!erous  other  references  might  be  given,  but  the  above 
are  enough  to  show  that  the  question  is  still  an  interesting  one. 

The  following  analyses  show  the  principal  constituents. 
Sulphates  of  iron,  lime  and  alumina,  phosphate  of  iron  and 
lime,  chloride  of  sodium,  organic  matter,  &a,  which  can  be 
detected  in  it  in  small  quantities,  will  not  materially  aCTect  ihp 
proportions  of  the  principal  substances. 

The  first  (1)  is  the  analysis  made  by  Mr.  Seybert,  the  sec- 
ond (2)  is  the  average  given  by  Professor  Bogers,  and  the 
third  (8)  is  the  analysis  made  by  Mr.  Fisher. 
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The  preceding  statemente  and  analytical  results  show  that 
UiG  subject  is  by  no  means  a  plaiu  one.  To  mc  it  is  one  of 
deep  interest,  and  I  have  taken  every  paina  to  inform  myself 
DpOQ  tiio  practical  agricultiu-e  of  the  district,  tind  the  influence 
which  marl  has  exerted  in  bringing  it  to  its  prese.nt  high  con- 
dition. With  this  knowledge  my  chemical  examinations  l*?e 
been  conducted,  but  they  are  not  yet  in  such  a  state  of  far> 
wardness  as  to  be  presented  complete.  A  few  approximate 
results  will  bo  given. 

In  the  following  table  the  amounts  of  phosphoric  acid  and 
lime  are  given,  in  the  £rst  and  second  ootumoa.  They  an 
averages  from  several  analyses  of  specimens  from  different 
pits.  The  third  and  fourth  columns  give  the  amoont'of  phos- 
phate and  carbonate  of  lime.  The  phosphate  is  calculate^ 
&om  the  phosphoric  acid,  and  it  probably  exista  in  the  marl 
in  this  form.  The  only  doubt  of  it  arises  from  the  lact  that 
phosphate  of  iron  is  a  common  mineral  in  this  stratum.  Care* 
f|il  examinations  have  not  been  made  to  detennine  the  amounta 
of  potash  and  soda ;  enough,  however,  has  been  done  to  show 
that  they  are  always  present,  and  oouatituting  from  five  to  ten 
per  cent  of  the  whole. 
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Percentage  of  Phatphorie  Acid,  Lime^  PkoephaU  <^  Lime,  and  Carhenate 
of  Lime,  in  mark  from  the  different  layers. 


BED. 

LATER. 

PhOM. 

Acid. 

^^\  K. 

CSirb. 
Liin«. 

1. 

1.  Sand  marl, 

2.  Black  marl, 

3.  Blue  or  gray  marl, 

4.  Top  marl, 

0.70 
0.63 
1.14 
0.00 

1.00 

;l.50 

8.50 
7.23 

1.55 
1.29 
2.33 
0.00 

0.87 
1.50 

13.04 
12.91 

Fer.  Sand  iGreen^clay, 

1 

1.20 

1.65  i  2.25 

1 

0.71 

2. 

1.  Grain  marl, 

2.  Green  marl  and  shells, 

3.  Shells,  yellow  marl, 

0.76 
0.00 

0.90 
10.20 
27.44 

1.65 
0.00 

0.19 
18.21 
49.00 

|1.  Green  marl,                     j  2.80 

3.        2.  White  marl,                       0.78 

3.  Blue  marl,                        ;  1.04 

2.40 
1.60 
1.70 

5.71 
1.59 
2.13 

• 

0.00 
1.28 
1.09 

Dry-Bank  marl.                    i  1.14 
1         "           «                        i  1.39 

0.30 
0.50 

0.00 
0.00 

The  results  presented  agree,  geaerallj,  with  the  experience 
of  fSurmers.  The  marl  containing  the  largest  amount  of  phos- 
phate of  lime,  is  the  first  layer  of  the  third  bed ;  the  green 
marl  of  Squankum,  Deal,  Shark  Elver  and  Poplar.  It  is  noted 
for  quick  and  powerful  action  when  applied  in  light  dressings; 
fix)m  five  to  twenty  loads  on  an  acre  produce  good  efiects,  and 
it  is  sometimes  used  in  even  smaller  quantities.  No.  3  of 
the  first  bed  is  well  known  as  an  excellent  marL  From  one 
hundred  to  two  hundred  loads  are  commonly  applied  to  an 
acre,  and  such  dressings  last  fifteen  or  twenty  years.  It  will 
be  observed  that  this  layer  contains  less  phosphate,  but  much 
more  carbonate  of  lime  than  the  one  just  mentioned;  and 
probably  this  is  the  cause  of  its  more  permanent  action.  The 
first  layer  of  the  second  bed  seems,  from  the  analysis,  to  be 
much  better  than  practice  has  found  it.  The  difierenoe  may 
be  owing  to  the  coarseness  and  cleanness  of  its  grains,  for  when 
mixed  with  quicklime  and  applied  to  the  solicit  produces  ex- 
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oellent  effects.  The  dry*bank  marls,  it  will  be  obseired,  aie 
deficient  in  lime ;  phosphoric  acid  is  found  in  them  in  the 
usual  amount  These  specimens  were  from  the  first  bed,  and 
probably  the  third  layer.  They  have  usually  been  thought 
equal  to  the  wet-bank  marls  of  the  same  bed,  for  a  abort  time, 
but  to  wear  out  sogner.  Other  comparisons  will  suggest  them- 
selves to  the  minds  of  inquiring  farmers. 


"poison"  or  "busking*'  marls. 

Marls  are  found  in  all  parts  of  the  stratum,  which  are  said 
to  be  burning  or  poison  in  their  properties;  so  much  so  as  to 
destroy  vegetation.  In  some  cases  where  they  have  be^ 
freely  applied  to  the  soil,  they  have  destroyed  its  fertility  fiwr 
years.  These  marls  are  not  confined  to  any  particular  layer 
or  bed,  but  are  found  in  spots  or  patches  in  all  of  them.  The 
dark  days  above  and  below  the  first  marl  bed  also  possess 
the  same  properties,  and  being  frequently  mistaken  for  genuine 
marls,  have  done  serious  injury  to  crops  upon  which  they  have 
been  applied.  The  same  is  true  of  the  brownish  clay,  called 
rotten  stone^  which  is  found  on  top  of  any  of  the  layers  of  the 
third  bed.  In  all  these  cases  the  injurious  effect  is  due  to  sul- 
phate of  iron  {copperas)^  or  to  that  substance  mixed  with  sul- 
phate of  alumina  (a  kind  of  alum).  The  latter  substance  is 
not  near  as  common  as  the  former.  Either  of  them  can  be 
easily  distinguLshed  by  the  taste;  the  copperas  is  well  known 
by  its  astringent,  inky  taste ;  the  other  by  the  taste  of  alum. 
When  marls,  or  earths  containing  them,  are  exposed  to  the  air, 
yellowish  white  incrustations  of  these  salts  form  on  their  sur- 
faces. If  other  tests  are  desired,  take  some  of  the  marl  and 
boil  it  in  two  or  three  times  its  wei^^ht  of  water,  in  a  clean 
earthen  or  porcelain  dish ;  then  strain  the  water  clear  from  the 
marl.  The  copperas  and  alum  will  be  in  solution  in  the  water. 
If  some  of  this  water  is  poured  into  strong  tea,  it  will  turn  it 
black ;  if  poured  into  lime  water  it  turns  it  a  dirty  white ;  and 
if  added  to  the  blue  liquid  made  by  pouring  hot  water  on 
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leaves  of  red  cabbage,  the  color  is  obanged  to  a  red  If  aqua 
ammonia  (fiartshom)  is  poured  into  it,  there  is  a  reddish  or 
greenish  sediment  formed. 

Professor  Bogers,  in  his  report,  reconmiended  that  such 
marls  be  exposed  to  the  weather  some  time  before  using,  that 
the  copperas  and  alum  might  leach^  out  As  a  still  better 
method,  he  recommended  composting  them  with  quiddime, 
using  perhaps  a  bushel  of  lime  to  a  hundred  bushels  of  marL 
Wherever  this  remedy  has  been  tried  it  has  been  found  effec- 
tual, and  upon  soils  which  have  been  injured  bj  the  applica- 
tion  of  such  marls  it  has  restored  their  fertility*  It  is  not  so 
generally  practised  as  it  ought  to  be,  most  farmers  thinking  it 
cheaper  to  get  marl  from  beds  not  contaminated  with  these 
substances.  The  action  of  the  lime  upon  the  copperas  pro- 
dvLom  plaster^  but  this  is  already  in  the  marl,  as  is  shown  by 
its  forming  a  white  crust  or  powder  on  the  surfiice  of  marls 
which  are  exposed  to  the  open  air,  as  well  as  by  the  sparkling 
little  crystals  of  it  which  may  be  seen  in  many  cases.  Plaster 
is  not  generally  found  to  produce  any  effect  upon  soils  which 
are  well  marled.  Still  the  use  of  lime  with  those  marls  can- 
not be  too  strongly  recommended,  the  very  &ct  that  copperas 
and  alum  are  present  proving  a  want  of  lime,  and  whenever 
there  is  a  sujBBicient  amount  of  quicklime,  or  of  carbonate  of 
lime,  in  a  marl,  these  substances  cannot  exist  The  use  of 
lime  too  may  give  activity  to  marls,  which  by  themselves  are 
almost  valueless,  causing  the  grains  to  crumble  and  give  up 
their  fertilizing  constituents  to  the  growing  crops. 

Wells  which  are  sunk  in  the  marls  frequently  contain  so 
much  of  the  copperas  and  alum  in  their  waters,  as  to  be  unfit 
for  making  tea  or  coffee,  turning  the  tea  black.  A  little  sale- 
ratus  or  pearlash,  or  even  woodashes,  boiled  in  the  tea-kettle 
with  the  water,  corrects  this. 

As  directed,  specimens  have  been  taken  firom  all  the  layers 
which  have  been  examined,  and  from  those  of  the  marl,  great 
numbers  firom  different  pits  in  the  same  bed.  The  collection 
of  fossils  is  not  as  complete  as  is  desirable — such  an  one  re- 
quiring more  time  than  it  has  been  possible  to  devote  to  it 
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A  large  number  has  been  oolleoted,  howerori  and  for  manj 
more  the  survej  is  indebted  to  the  geoeroeily  of  fiiendk 
Valuable  and  interesting  spedmens  of  fosnl  bonts^  teeth, 
shells,  &a,  have  been  reoeiyed.firom  C^it  T;  Weeks  of  Sqnan- 
knm,  Mr.  W.  lippinoott  of  Shiewsbniji  Mr.  J.  &  Oooke  and 
Mr.  Polhemns  of  Tinton  Falls,  Mr.  C.  T.  Matthews  of  OoIA 
Nedk,  Mr.  Azariah  Oonover  of  Middletown,  Bev.  Mr.  Bilsj 
and  Mr.  H.  G.  Cooke  of  Holmdel,  and  Mr.  W.  Hartshome  of 
Freehold.  Some  remarkably  fine  specimens  of  erystallifled 
phosphate  of  iron  were  presented  by  Mr.  P.  Lafetra  of  Shrews- 
bury.  The  greatest  liberality  has  been  shown  in  regard  to 
Speoimeni^  and  the  collection  by  donation  wonld  haYe  been 
much  lar^,  had  care  been  prcYiously  taken  to  preserve  ihenL 
It  is  hoped  that  the  donations  will  be  much  greater  die 
coming  season,  when  it  becomes  known  that  as  laige  s  col- 
leetioQ  as  possible  is  desirable  to  ilhistrate  the  geology  df  Ihe 
State.  Important  service  can,  in  this  rei^iect^  be  rendered  to 
the  survey. 

In  studying  out  the  position  and  pecolimties  of  the  vasm 
beds  of  marl,  great  asastance  has  been  redeived  tmm  gentle^ 
men  residing  in  the  county.  All  have  willingly  furnished 
any  information  required.  Especial  notice  is  due  to  Mr.  W. 
H.  Hendrickson  and  Mr.  Gr.  C.  Murray  of  Middletown,  Bev. 
G".  C.  Schenck  of  Marlboro*,  Mr.  C.  Sears  of  the  Phalanx,  Mr. 
J.  S.  Cooke  of  Tinton  Falls,  Rev.  Mr.  Finch  of  Shr^sbury, 
and  Mr.  W.  Ilartshorne  of  Freehold.  Also,  to  Hon.  W.  W. 
Newell  of  Allcntown,  and  Ex-Govemor  Fort  and  Mr.  Thomas 
B.  Jobs  of  New  Egypt,  Ocean  County,  and  to  Messrs.  David 
and  J.  J.  Pettit  of  Mannington,  and  Dr.  D.  M.  Davis  of  Woods- 
town,  Salem  County. 

George  H.  Cook. 


R  E  P  0  E  T 

OF  HENRY  WURTZ,  CHEMIST  AND  MINERALOGIST. 


Kxw  JsBSET  Statb  Laboratobt,  ) 
Trenton^  January  lit^  1855.      ) 

'  Dr,  William  Kitehelly  State  Geologist : 

Sir  : — On  entering  upon  the  duties  of  my  appointment  on 
e  first  day  of  November  last,  my  first  care  was  to  select  a 
itable  place  for  a  laboratory,  in  which  to  perform  the  an- 
jrtical  and  other  work  required  of  me  by  my  instructions, 
ich  a  place  having  been  procured,  it  was  necessary  to  devote 
ore  than  half  of  the  very  limited  time  set  apart  for  the 
3rk  of  this  season  to  the  furnishing  and  fitting  up  of  such 
boratory,  procuring  the  requisite  apparatus,  and  prepar- 
g  the  ^agents  and  other  materials  required,  in  that  state  of 
irfect  purity  necessary  to  the  performance  of  reliable  ana- 
ses;  so  that  when  I  found  myself  prepared  to  commence 
^rk,  from  three  to  four  weeks  only  of  the  ^specified  period 
mained,  a  time  altogether  too  short  for  the  performance  of 
y  extended  chemical  investigation. 

Operations  were  commenced,  however,  all  at  once,  upon 
:  of  the  specimens  collected  by  you,  comprising  four  varie- 
iS  of  calcareous  marls  and  two  of  calcareous  sinters,  and 
though  it  has  been  found  impossible  to  bring  these  analyses 
lite  to  a  final  close,  yet  by  dint  of  constant  application,  an 
iount  of  labor  has  been  accomplished  which  could  scarcely 
kve  been  expected,  not  less  than  fifty-five  quantitative  deter* 
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minftfeioiui  liaving  been  made,  beiideB  the  largo  amonnt  U 
qnalitatiTe  inTeatigatioii  neoesaaxy;  and  the  veaalta  abnadf 
obtained  poBaeaa  aereral  wholly  nnexpeoted  and  importanl 
pointa  of  intereat^  wbich  hold  out  hij^  piomiae  of  the  yalne  of 
'more  extended  luid  thorough  explorationa  and  inTeetigatioiui 
of  theae  abundant  ealoiferoaa  depoaita. 

My  zeaoltai  ihna  fu  obtiuned,  axe  aa  followa: 

.  LA. 

# 

Marly  taken  fiom  the  Barfisuse  of  a  depoait  fonnd  npon  the 
eetate  of  Isaao  Bonnelli  in  Montagiie  Townahip^  Snaaez 
Gonnty. 

It  preaenta  the  appearanoe  of  a  light  gray  polTeralent  maa% 
principally  made  np  of  the  debria  of  amall  fbeah-watar  ahell^ 
and  ia  mixed  with  radidea  of  grasa  or  odier  roota^  and  a  finr 
email  blade  apecka  of  peaty  matter.  When  healed  upon  a 
aheet  of  platinnm,  it  Uaokenfl^  amokea  with  a  peaty  odor,  and 
bnma  eadly  to  a  nearly  white  aah,  whidi  exUbita  a  oozioQt 
kind  of  repulsion  for  the  platinum  while  hot^  paamng  into  a 
sort  of  spheroidal  state,  and  floating  in  the  air,  remaining  in 
this  condition  for  a  long  time,  certainly  after  the  expulsion  of 
all  volatile  matter,  and  at  a  temperature  too  low  to  cause  evo- 
lution of  carbonic  acid,  thus  indicating  the  development  of  a 
true  repulsive  force.  After  cooling,  it  is  found  caked  together 
into  a  compact  mass.  These  phenomena  seem  to  me  to  be 
pyroelectric.  When  heated  in  a  close  tube,  gives  oflf  a  con- 
siderable quantity  of  water,  which  is  strongly  ammoniacaI| 
together  with  a  tobacco-like  odor  (indicating  the  presence  of 
ammonia-crenate  of  lime).*  This  order  is  very  strong  and  per* 
sistent,  filling  the  whole  laboratory  with  a  smell  precisdy  re- 
sembling that  of  an  old  foul  tobacco  pipe.  At  a  stronger  heat 
a  quantity  of  tarry  matter  distilled  over.  Water  boiled  for  a 
long  time  with  the  marl  acquires  a  faintly  yellowish  tint^  and 

*  Benelins,  as  quoted  in  Loewig's  "Chemie  der  organisatioii  YMtm- 
dvogw,"  L  485. 
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an  odor  strongly  resembling  that  of  a  grist-mill,  remaining 
perfectly  neutral  in  its  reaction,  and  beoomiivg  at  the  same  time 
exceedingly  diflBcult  to  filter  clear.  Solutions  of  the  marl  in, 
acids  possess  a  light  amber  color,  and  little  or  no  smell. 

The  ingredients  oif  this  marl,*  with  the  percentage  propor- 
tions thus  far  determined,  are — 

*  Some  brief  remarks  upon  the  methodfl  used  in  these  aaalyieB  will  be  in  plaee 
here,  although  when  the  analyses  ^all  hereafter  be  presented  in  a  complete  form, 
minute  descriptions  of  the  methods  will  be  g^yen. 

The  phosphoric  acid  was  detected  by  the  molybdate  of  ammonia  reaction, 
and  the  same  reaction  used,  according  to  the  suggestion  of  Sonnenachein,  in  ita 
qnantitative  determination,  that  is,  by  precipitating  it  with  molybdate  of  ammo- 
nia,  redissolving  the  washed  precipitate  in  ammonia,  precipitating  with  sulphate 
of  magnesia,  and  weighing  as  bibosic  phosphate  of  magnesia.  This  process 
seems  to  present  more  of  the  elements  of  reliability,  for  determining  phosphorio 
acid  when  present  in  small  quantities,  than  any  other  yei  proposed,  but  it  was 
neyertheless  found  that  the  considerable  solubility  of  the  yellow  molybdio  pre- 
cipitete  in  the  wash-water  has  a  gitiater  influence  than  has  been  supposed,  and 
that  the  determinations  made  are  therefore  probably  too  low.  Observations 
were  made,  however,  wliich  induce  the  hope  of  so  modifying  the  method  of  Son- 
nenachein, as  to  eliminate  this  source  of  errror,  and  thus  render  it  as  accurate  as 
it  is  convenient 

Manganese,  when  present,  was  detected  by  Cram*s  test^  with  nitrio  acid  and 
deutoxide  of  lead,  the  delicacy  and  certainty  of  which  cannot  be  too  highly  ap- 
preciated. 

The  carbonic  acid  was  determined  by  means  of  a  small  apparatus  similar  to 
that  described  in  Rosens  Ilandbuch,  last  edition.  Volume  Q.,  page  801. 

The  amorphous  silica  by  boiling  the  substance  with  pure  caustic  soda  solu- 
tion for  a  long  time  in  a  platinum  vessel,  evaporating  the  filtered  solution  with 
an  excess  of  dilorohydric  acid,  collecting  the  separated  silica  on  a  filter,  washing, 
drying,  burning,  and  weighing. 

The  portion  of  the  marls  insoluble  in  dilorohydric  acid  was  dried  upon  a 
weighed  filter  at  100  deg.  C,  weighed,  and  afterwards  burnt,  and  weighed  again, 
the  difference  between  the  two  weights  being,  of  course,  the  insoluble  organic 
snbstences  present  The  organic  acids  soluble  in  chlorohydric  acid  were  deter- 
mined together  with  the  combined  water,  by  the  loss,  except  in  the  case  of  ana- 
lysea  IL  B ,  in  which  the  whole  amount  of  water  and  organic  matter  was  deter- 
ouDed  by  burning  a  weighed  portion  of  the  marl  ^  perfectly  as  possible,  then 
restoring  the  lost  carbonic  acid  by  evaporating  with  carbonate  of  ammonia,  dry- 
ing and  weighing,  the  difference  being,  of  course,  the  whole  percentage  of  vola- 
tile and  combustible  ingredients^  from  which,  by  deducting  the  organic  matter  in 
the  insoluble  portion  determined  as  before,  wad  obtained  the  sum,  of  the  organio 
matt^  in  the  soluble  portion  and  the  combined  water. 

The  hygroscopic  water  was  determined  by  drying  at  100  deg.  C,  until  the 
wei^t  was  constant 


1.  Ingredients  soluble  in  n-iiter. 
Chloride  of  calcium,  considerable. 

.     Chloride  of  aodiaro,        J  ._„ 

Cblonde  oi  magnesium,  j 

Organic  salts  of  lime,  such  aa  aramonia-cre-  "i 
sate,   amtnonia-apocreiiKte,   and    ammonia-hu-  V  considerable, 
mate,  ) 

2.  Ingredients  soluble  in  chlorohjdnc  acid. 


Lime, 
Magnesia, 

60:27 
0.62 

"rSstj 

Carbonio  acid. 

88.67 

OomWned  water,  1  ,, 
Organic  acids,      j  "y'oss- 

4.10 

Sestjnioxideofiron,  with  tracesof 

alumina, 

0.46 

Phosphate  of  lime. 

0.30 

8.  Ingredients  insolable  in  chlo- 

rohydric  acid. 

Amorphona  silica,  mean  of  two 

determinations. 

0.43 

Organic  sabatances,  including  hu- 

mic  acid,  vegetable  fibre,  etc.. 

4.19 

Hygroscopic  water, 

1.87 

Nitrogen,  undetermined. 

100.00 

I.  B. 

Marl  from  the  same  locality,  but  taken  &om  ten  ftet  h^tw 
the  surface  of  the  deposit 

Soma  of  the  determiaationB  ^ven  will  be  MpeiUd  before  tlie  eomp1«UoD  of 
h«  InTMtigaUon. 

It  may  be  irell  to  etat«  tlitt  all  filters  used  bj  me,  botli  in  qoalilatiTa  and 
qiuutit>tiTe  opentions,  have  been  pnTionalf  wuhed  with  eblerohjdrie  acid 
ai>d  water  notil  perfect] j  pnre.  The  Swediih  paper  used  in  thit  UTeotigatkic 
•ft  after  luch  treatment,  in  a  filter  of  ordioarj  aiie,  no  appreciable  aah.  I  will 
alio  itate  tb&t  tiie  re-agehte  used  bj  me,  are  nearly  every  one  prepared  by  mj 
own  hands,  in  a  ilata  of  perfect  pnrity,  and  many  aooording  to  improTed  uethodi 
net  y«t  girn  to  the  w'drid. 


traces. 
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Resembles  I.  A.  in  its  appearance,  and  in  its  behavior  un- 
der the  influence  of  heat  in  a  close  tube,  and  on  platinum, 
except  that  it  does  not  assume  the  spheroidal  state,  nor  beconys 
caked  together  on  cooling.  Water  boiled  upon  the  marls  ac- 
quires the  same  color  and  odor  as  &om  I.  A.,  and  becomes  nei- 
ther acid  nor  alkaline  in  its  reaction.  Solutions  of  the  marl 
in  dilute  acids  possess  a  dark  amber  color,  and  a  strong  smell 
of  formic  acid,  indicating  the  presence  of  the  imperfectly  known 
products  of  the  decay  of  vegetable  tissue  called  ulmine,  ulmic 
acid,  etc.  Heating  with  a  little  excess  of  nitric  acid  partly 
discharges  the  color. 

The  ingredients  of  this  variety  are  :— 

1.  Soluble  in  water. 
Sulphate  of  lime,  considerable. 
Ammonia-humate  of  limci 
Chloride  of  calcium. 
Chloride  of  magnesium. 
Chloride  of  sodium, 

2.  Soluble  in  chlorohydric  acid. 
Lime,  50.88  ^;:^ 
Magnesia,  with  a  trace  of  oxide 

r»f  TYioncyoTiP«P  ft  Rft   Bquiralenl  to  carbonate 'of^ 

01  manganese,  u.oo     magnesia,  oje  p.  c 

Carbonic  acid,  88.90 

Combined  water,    K    ,  ^3 

Organic  acids,         ^    j  ^*»-  ^-^^^ 

Sesquioxide  of  iron,  with  trace  of 

alumina,  0.16 

Phosphate  of  lime,  0.66 

8.  Insoluble  in  chlorohydric  acid. 
Amorphous  siUca,  0.37 

Organic  substances,  including  hu- 

mic   acid,  decayed    vegetable 

fibre,  etc.,  8.54 

Hygroscopic  water,  1.29 

Nitrogen,  undetermined. 

100.00 


uivaleot  to  carbonate  af 
p.c. 
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On  e3CRniinRtion  and  comparison  of  the  rasalta  of  these  two 

analyses,  several  considerationa  present  themselves.  In  the 
Unrt  place,  the  presence  of  Boluble  sails  of  lime  is  an  unex- 
pected result.  It  is  unfortunato  that  time  has  not  yet  allowed 
determinatiotis  to  be  made  of  the  quantities  of  these  soluble 
salta  which  are  present,  but  their  presence  at  all  in  appreciable 
quantity  is  of  much  practical  importance.  It  is  in  the  fonn  of 
soluble  Bolts  only,  that  lime  can  act  directly  as  an  aliment  of 
pliinta,  that  is,  in  Ibis  form  only  can  it  be  taken  up  by  their 
rootlets.  Farther  investigation  will  probably  indicnte  praeri- 
cuble  means  of  increasing  the  prodaction  of  these  soluble 
salte,  and  of  thus  greatly  augmenting  the  value  of  such  marls 
.  as  fertilizers. 

Lime,  however,  is  not  the  only  ingredient  of  importance 
indicated  by  the  analyses.  Nearly  every  other  substance 
found  to  be  present  has  morcor  less  influence.  The  magnesia, 
oxiiic  of  iron,  phosphate  of  lime,  and  amorphous  silica  arc  all 
aUsolutely  necessary  constituents  of  all  fertile  soils,  while  the 
organic  acids,  and  other  products  of  vegetable  decay,  which 
njipear  to  be  present  in  quite  important  quantity  (six  or  seven 
per  cent.),  also  contribute  indirectly  their  influence.  The  or- 
ganic acids,  especi.iUy,  undoubtedly  act  by  forming  compounds 
with  lime,  and  other  bases  present,  which  are  soluble  in  the 
liquids  of  the  soil,  thus  necessitating  their  introduction  into  the 
circulation  of  plants  by  the  endosmotic  absorption  of  the  roots; 
and  if  the  now  mooted  question,  which  will  probably  receive 
some  discussion  in  future  reports,  wlicthcr  the  nitrogen  of 
vegetable  tissues  be  derived  from  ammonia  or  not,  admits  of  an 
affirmative  decision,  the  organic  acids  must  also  act  indirectly, 
though  powerfully,  by  retaining  the  ammonia  produced  during 
the  decay  of  the  animal  matter  of  t!ie  shells,  in  a  highly  solu- 
ble form,  and  also  by  absorbingjituiosphoric  ammonia,  or  even, 
as  indicated  by  JIulder,*  through  the  development  of  am- 
monia by  the  combination  of  the  nitrogen  of  tlie  air  with  the 
hydrogen  produced  by  their  own  decomposition.     It  will  be 

*  A»  quotcJ  in  Loewig'B  "  Chemie  der  Organiachea  VerbiodungfiD,"  L,  47i. 
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observed  that  the  analyses  indicate  the  presence  of  ammonia, 
derived  undoubtedly  from  the  decay  of  animal  tissues,  the  pro- 
portions of  which,  however,  have  not  yet  been  determined, 
both  from  deficiency  of  time  and  want  of  the  necessary  appli- 
ances. 

The  amorphous  silica,  whose  presence  is  shown  by  the 
analyses,  merits  a  few  words  of  comment.  It  is  the  ingredient 
in  soils  which  furnishes  to  many  plants,  especially  to  the 
cereals,  such  as  corn,  wheat,  etc.,  the  silica,  which  is  absolutely 
necessary  to  the  formation  of  their  stalk  or  stem.  Silica, 
which  is  the  most  abundant  of  all  mineral  substances,  forming 
certainly  more  than  one  half  of  the  mass  of  the  earth,  so  far  as 
the  latter  is  known,  occurs  in  soils  in  three  different  forms ; 
first,  in  the  crystalline  form,  as  quartz,  sand,  etc.,  in  which 
form  it  is  wholly  insoluble,  and  may  be  considered  inert,  so 
far  as  the  nutrition  of  plants  is  concerned ;  secondly,  in  com- 
bination, in  fragments  of  feldspar,  hornblende,  and  other  sili- 
cates, in  which  it  is  also  comparatively  inactive;  ana  thirdly, 
as  amorphous  or  soluble  silica,  or  opal,  as  it  is  called  by  miner- 
alogists, the  only  form  of  much  importance  in  agriculture, 
since  in  this  form  it  is  soluble  in  the  liquids  of  the  soil.  Far 
too  little  attention  has  been  paid  in  analyses  of  soils  and  fer- 
tilizing minerals  to  their  content  of  opal  or  soluble  silica, 
whereas  a  soil  may  be  rich  in  every  other  necessary  ingre- 
dient, and  yet,  if  deficient  in  this  respect,  be  perfectly  sterile 
for  many  crops ;  a  remark  which  may  indeed  be  made  with 
Teference  to  each  and  every  one  of  the  soil-constituents  whicli 
are  required  to  the  building  up  of  vegetable  structures ;  these 
substances  bearing  precisely  the  same  relation  to  the  plant 
SiS  the  mineral  ingredients  of  the  bones  do  to  the  animal,  or 
as  the  constituents  of  the  shells  do  to  the  egg,  being  conse- 
quently just  as  absolutely  indispensable  in  the  one  case  as  in 
the  other. 

This  subject  of  the  alimentation  of  plants  will  of  course  be 
repeatedly  resumed  in  future  reports,  based,  it  is  hoped,  upon 
far  more  extended  investigations  of  fertilizing  materials,  as  well 
as  of  soils,  than  this  one,  and  it  is  not,  therefore,  considered 
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«3vigable  to  enter  upon  any  estended  diacussioa  of  the  snb- 

ject  at  present.     Two  reliable 

analyses,  however,  of  the  grain 

and  straw  of  vrheat,  made  by 

Weber,  in  the  laboratory,  and 

according  to  the  method,  of  H.  Bose,*  will  be  quoted  here,  in 

order  to  furnish  an   idea  of  the  mineral  ingredienta  whose 

presence  ia  the  soil  la  necessary  to  the  nutrition  of  that  graiu. 

UiMem,a.                          lnih<fir». 

Porcenlage  of  aahes  found. 

.       1.28                         8.82 

Constituents  of  ash. 

23.18                       0.68 

Soda,            .         .        . 

.      8.09 

Lime, 

3.25                       8.9S 

Magnesia,     . 

.    11.75                       1.69 

Sesquioxide  of  iron, 

l.U                       0.99 

Sulphuric  noid,     . 

0.74 ,_. 

Amorphous  silica,     . 

I.IS                   67.M^H 

Phosphoric  acid,  . 

.    40.36                       5.01^H 

Chloride  of  potassium, 

15.^^H 

Chloride  of  sodium, 

.  10.00                o.al^H 

';::;:r.           ™..^^ 

100.00 


Odo  of  the  many  prominent  points  of  interest  here  pre- 
sented, is  the  large  quantity  of  silica  found  in  the  wheat  straw, 
(aixty-eight  per  cent),  insomuch  that,  the  whole  content  of 
ash  in  the  straw  being  3,82  per  cent.,  a  simple  calculation 
shows  that  a  ton  of  such  straw  would  contain  more  than  fifty 
pounds  of  silica,  and  would  require  more  than  six  tons  of  the 
marl  I.  A.  to  satisfy  it  with  this  element  in  its  nutrition.  So 
that  upon  a  soil  already  deHcient  in  amorphous  silica,  such 
marl,  unless  applied  in  a  very  large  quantity,  would  not  fur- 
nish it  in  the  requisite  proportion.  Weber's  analyses  show 
also  other  ingredients  in  the  wheat  ashes,  which  do  not  exist 
in  the  marl,  showing  very  clearly  that  a  farmer  who  should  at- 
tempt to  restore  exhausted  wheatlands  by  the  use  of  such  a 
marl  ulone,  would  stand  several  chances  of  disappointment, 

■  Liebig  &  Kopp'i  Jahrtiberich^  fUr  1B49,  p.  0GS. 
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from  the  deficiency  in  the  soil  of  necessary  ingredients,  un- 
known to  him,  which  are  not  contained  in  the  marl.  These 
considerations  illustrate  how  analyses  of  soils,  when  properly 
executed,  as  very  few,  it  may  be  asserted,  have  been,  may  be 
of  very  high  value  to  the  agriculturist. 

A  comparison  of  the  results  of  the  two  marl  analyses,  in 
consideration  of  the  different  depths  from  which  they  were 
taken,  is  interesting,  and  will  be  more  so,  when  determina- 
tions of  the  quantities  of  the  several  soluble  salts  and  of  the 
nitrogen  shall  have  been  obtained.  The  main  differences  be- 
tween the  two  wre  in  the  nature  of  the  soluble  mineral  ingre- 
dients, which,  in  the  surface-marl  I.  A.,  are  principally  chlo- 
rides, and  in  that  from  the  lower  part  of  the  deposit  L  B,, 
principally  sulphates ;  and  in  the  organic  matter,  which,  in 
the  surface-marl,  has  been  more  altered  by  the  action  of  atr 
mospheric  oxygen.  Mgre  extended  investigation  in  this 
direction  will  undoubtedly  develope  important  practical  re- 
sults as  to  the  selection  of  the  marl,  and  its  treatment  prelimi- 
nary to  use. 

Another  result  of  the  above  analyses  of  Mr.  Bonnell's 
marl,  worthy  of  attention,  is  the  large  proportion  of  carbonate 
of  lime  which  it  contains,  very  few  of  the  ordinary  calcareous 
marls  being  equally  rich  in  this  ingredient  In  fact,  after  de- 
ducting the  water  and  organic  matter,  both  of  which  would  be 
expelled  in  burning  it  for  lime,  it  contains  about  ninety-nine 
per  cent,  of  pure  carbonate  of  lime,  and  would  undoubtedly 
bum  into  a  very  pure  and  excellent  lime  for  building,  and  all 
other  purposes. 


n.  A. 

A  grayish  marl,  taken  from  four  feet  below  the  surface  of 
a  deposit  on  the  land  of  Isaac  Coles,  Montague  Township, 
Sussex  County. 

A  qualitative  examination  only  of  this  marl  had  yet  been 
attempted.    It  appears  to  resemble  II.  B.  in  every  respect,  ex- 


cept  in  contaiaing  muck  less  phospboric  acid,  sesquioxide  of 
iioii  find  alumina,  and  more  vegetable  romaiiiE. 


n.  B. 

A  dark  gray  marl,  from  the  same  locality  aa  11.  A.,  bul 
taken  from  eiffht  feet  below  the  surface. 

When  heated  in  a  close  tube,  it  behaves,  in  every  respect, 
precisely  like  I.  A.;  also  when  heated  upon  platinum,  a  re- 
pulsive force  for  the  metal  being  developed  as  in  the  case  of 
I,  A.  The  ignited  marl  evolves  with  chlorohydric  acid  a 
foetid  smell  of  aulphobydric  acid,  and  with  acetate  of  leaf) 
paper  a  strong  reaction  of  the  same  ia  obtained.  Thia  wns  al 
first  attributed  to  the  presence  in  the  charred  mass  of  sulphide 
of  calcium,  proceeding  from  deoxidation  of  the  considcmbk 
quantity  of  sulphate  of  lime  found  in  the  marl  by  the  organic 
matter  during  the  ignition,  but  it  was  found  that  the  same 
evolution  of  sulphohydric  acid  took  place  from  the  subslanoe 
when  charred  after  complete  removal  of  all  traces  of  sulphates 
by  lorR  witsliiiig  with  water.  It  could  therefore  arise  only 
from  the  ]>R\=encc  of  sidjilnd'-.  of  iron,  and  iis  no  trace.'!  of  sul- 
phohydric acid  could  be  obtained  from  the  unigaited  mari, 
bisulphide  of  iron,  or  iron  pyrites,  must  be  tbe  ingredient 
in  question,  being  converted  into  protosulphide  by  the  igni- 
tion. 

Water  boiled  with  this  marl  acquires  a  yellowish  color, 
and  a  strong  smell  like  that  in  T.  A.,  but  also  resembling  Bome 
kinds  of  stagnant  vegetable  mud,  remaining,  however,  per- 
fectly neutral  in  reaction.  Acid  solutions  have  a  light  amber 
color,  and  smell  somewhat  of  formic  acid. 

Its  ingredients  are  as  follows : 

1.  Soluble  in  water. 

Sulphate  of  lime,  large. 

Ammonia-crenate  of  lime,  1         i. 

Ammonia-apocrenate  of  lime,       f  ^"^^  ' 

Chloride  of  sodium,  considerable. 
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Chloride  of  magnesium,    )  , 
Chloride  of  iron,  f  ^^^^• 

2.  Soluble  in  chlorohydric  acid. 

Lime,  .        .        .        .  9.71 

Magnesia,        ....       0.42 

Carbonic  acid,      .        .        .  7.25 

Combined  water, )  by  direct  de- 
Organic  acids,      )  termination,      8.19 

Sesquioxide  of  iron,  mean  of  two 
determinations,     .        .        .      1.28 

Alumina,  mean  of  two  determi- 
nations,      ....        2.12 

Phosphate  of  lime,     .        .        .    0.80 

3.  Insoluble  in  chlorohydric  acid. 
Amorphous  silica,  1.21 
Organic  matter,  humus,  decay- 
ed vegetable  tissues,  etc.,             5.52 

Coarse  sand,  with  deims  of 

minerals  containing  silica, 

alumina,  oxide  of  iron,  and         66.57 

magnesia,  which  may  be. 

considered  as  inert  matter, 
Iron  pyrites. 

Hygroscopic  water,  2.08 

Nitrogen,  undetermined. 


100.25 


to 
of  time,  VfJSk  per  cent. 

Oomtponding  to  caitoaait 
of  magnenia,  L09  per  cent 


A  most  remarkable  and  wholly  unexpected  result  of  this 
inalysis  is  the  detection  of  tjvn  pyrites  in  the  marl,  and  from 
he  fact  of  finding  it  also  in  another  of  the  marls  whose  analy- 
is  is  given  below,  the  presumption  would  seem  to  be,  that  it 
s  probably  present  in  many  of  these  deposits.  Farther  ex- 
iminations  will  decide  this  point.  In  the  mean  time,  its  pres- 
ence in  these  two  marls  can  ooly  be  looked  upon  as  highly  favor- 
able to  their  availability  as  fertilizers. 

From  the  presence  of  an  excess  of  carbonate  of  lime,  it  is 
mpossible  that  any  of  the  protosulphate  of  iron,  formed  by  the 
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'  mddation  which  iron  pyrites,  in  the  form  in  whieli  it  ooouisin 

these  marls,  undergoes  on  exposure  to  the  air,  and  which 
might  be  injurious  to  the  soil,  should  exist  in  the  mass  with- 
out being  immediately  decomposed,  with  the  fonnation  of  the 
powerful  fertilizer,  sulphate  of  lime,  or  gypsum.  And  that 
this  action  is  continually  going  on  in  the  mass,  is  indicated  by 
the  large  quantity  of  sulphate  of  lime  actually  found  in  the 
aqueous  solution.  It  may  be  said  with  certainty,  with  regard 
to  such  maris  as  these,  that  the  longer  they  are  exposed  to  the 
open  air,  in  a  moist  state  before  use,  the  more  powerfully  fer- 
tilizing they  will  become.  So  that  an  important  point  as  to 
tho  preliminary  treatment  of  these  marls  is  thus  already  defl- 
riitely  decided  by  these  brief  investigations.  The  origin  of 
the  iron  pyrites  in  these  deposits  is  a  very  curious  question, 
and,  in  fact,  the  whole  subject  is  one  of  great  interest,  and  will 
amply  repay  fuller  investigation.  The  presence  of  the  iron 
pyritt-s  was  discovered  at  too  late  a  day  to  admit  of  any  at- 
tempt at  determination  of  its  quantity. 

The  quantity  of  carbonate  of  hme  in  this  marl,  aa  also  in 
the  one  next  described,  is  small,  but  on  account  of  the  pres- 
ence of  the  sulphide  of  iron,  and  the  continual  fnrmatioii  of 
gypsum,  which  must  consequently  take  place  on  exposure  to 
the  atmosphere,  they  will,  in  all  probabihty,  be  found  fully 
equal,  if  not  much  superior,  in  power,  to  the  marl  first  de- 
scribed, although  they  will  not  be  nearly  so  lasting  in  their 
action. 

The  other  ingredients  of  this  marl  are  not  without  impor- 
tance, the  proportions  of  amorphous  silica  and  phosphate  of 
lime,  for  example,  being  much  greater  than  in  the  marl  No.  I. 


III. 

Marl  from  the  land  of  Isaiah  Vannetteu,  Montague  Town- 
ship, Sussex  County,  taken  from  four  feet  below  the  surface 
of  the  deposit. 

A  very  dark  colored,  moist,  peaty  mass,  containing  remains 
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of  decomposing  rootlets.  On  drjring  by  exposure  to  the  open 
air,  pulverizing  and  sifting,  it  was  found  to  contain  transparent 
silicious  particles.  When  heated,  it  blackens,  smokes,  and 
burns  with  flame,  leaving  a  residue  which  before  tl!b  blow- 
pipe assumes  a  reddish  color,  from  the  presence  of  oxide  of 
iron.  When  heated  in  a  close  tube,  it  gives  off  much  water, 
with  ammoniacal  and  tarry  products,  and  a  strong  tobacco- 
like odor  like  I.  A.  The  charred  mass,^  as  in  11.  B.,  evolved 
with  chlorohydric  acid  a  large  quantity  of  sulphohydrio  acid 
gas,  and  as  in  the  present  case  no  sulphates  are  present,  which 
could  be  converted  into  sulphides  by  the  organic  matter  on 
ignition,  there  can  be  no  question  of  the  presence  of  iron  py- 
rites in  the  marl,  even  without  further  examination. 

Water  boiled  with  this  marl  acquires  a  yellowish  color,  and 
an  odor  similar  to  that  in  I.  A.,  remaining  perfectly  neutral. 
Acid  solutions  have  a  dark  amber  color,  which  is  not  percep- 
tibly discharged  by  boiling  with  nitric  acid ;  and  a  very  strong 
smell  of  formic  acid. 

The  contents  of  this  marl  are : — 

1.  Soluble  in  water. 

Chloride  of  calcium,       J    ^ge  indications. 
Organic  salts  of  lime,     J         ° 

Chloride  of  sodium,  ) 

Chloride  of  magnesium,     >   traces. 
Chloride  of  iron,  ) 

2.  Soluble  in  chlorohydric  acid. 

Lime,  8.45  SnlTiio?  "*  ""''"'^^ 

Magnesia,  0.48  S>^SS^"?.9?.  ^"^"^ 

Carbonic  acid,  6.12 

Sesquioxide  of  iron,      )  «  40 

Alumina,  J 

Phosphate  of  lime,  0.31 

8.  Insoluble  in'chlorohydric  acid. 

Amorphous  silica,  1.15 

Organic  matter,  consisting  of 


vegetable  fibre  in  a  state  of 

decay,  and  producfa  of  its 

decay,  auch  as  liumua,  hu- 

miQ  arad,  etc.  8.20 

Iron  pyrites,  1 

Inert  matter  conaiatingof 

coarse  sand,  witii  aili-   -  66.97 

cates  of  alumina,  oxide 

of  iron  and  magnesia, 
Hygroscopic  water,  2.26 

Nitrogen,  undetermined. 

100.00 
The  same  remarks  appended  to  marl  No.  II.,  apply  witli 
equal  force  to  this,  tlie  two  being  almost  precisely  similar  in 
composition.  One  important  difference,  however,  is  thai  this 
marl  contains  no  sulphate  of  lime.  On  cxposnre,  however,  to 
the  air,  it  cannot  fail  to  bo  developed  in  the  mass  sooner  or 
later,  Tiic  proportion  of  pliosphate  of  lime,  also,  is  macb 
smuller  than  in  II.  The  proportion  of  decayed  vegetjihle 
matter  and  of  orgsinic  Palts  of  lime  is  uniisijally  large  in  this 
marl,  and  has  undoubtedly  been  the  means  of  protecting  the 
iron  pyrites  from  oxidation. 


IV. 


Calcareous  sinter,  from  Metler's  farm,  Dingman's  Ferry, 
Sandiston  Township,  Sussex  County. 

A  yellowish  gray  mass,  of  spongy  structure.  It  is  natu- 
rally quite  pulverulent,  but  on  exposure  to  the  atmosphere  be- 
comes so  much  more  so  as  to  be  easily  crushed  to  powder  be- 
tween the  fingers  like  coarse  chalk,  a  property  which,  of  course, 
much  enhances  its  availability  as  a  fertilizing  substance.  When 
heated  in  a  close  tube,  it  gives  off  a  faint  trace  of  ammonia, 
with  a  little  water.  The  ignited  mass,  on  solution  in  obloro- 
hydrio  acid,  leaves  a  slight  black  residue,  which,  besides  amor- 
phous silica,  coptaiuB  carbon,  thua  indioatang  the  preaeoce  of 
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organic  matter  in  the  substance.    Water  boiled  with  it  evolyes 

an  odor  like  that  of  moist  chalk,  acquire  no  perceptible  color 

or  reaction,  but  dissolves  salts  of  lime  in  appreciable  qoanti- 

tie&    Acid  solutions  have  a  light  amber  color  and  no'smelL 

The  contents  are :  -  * 

L  Of  the  solution  in  watar. 

Chloride  of  calcium,  considerable. 

Ammonia-crenate  and  1 

Ammonia-apocrenate  of  lime,  I    ^^..^ 

Chloride  of  sodium,  '  ™^*^ 
Chloride  of  magnesium, 

2.  Of  the  solution  in  chlorohydric  acid. 

Lime,  »      54.57  STSC^ST*"" 
Magnesia,  trace. 

Carbonic  acid,  42.67 

Sesquioxidc  of  iron,  0.87 

Phosphate  of  lime,  0.22 

Organic  acids,       )  undeter- 
Combined  water,  J  nained. 

3.  Of  the  insoluble  residue. 
Amorphous  silica,  1.00 
Organic  matter  (humic  acid),  0.17 
Hygroscopic  water,  0.32 

99.22 

An  analysis  of  a  calcareous  sinter,  from  this  same  localityi 

given  by  Prof.  Rogers  in  his  report,  page  109,  where  he 

wribes  it  under  the  name  of  travertin.    The  results  do  not 

'er  much  from  mine,  except  that  no  detection  or  determina- 

I  of  the  important  ingredient,  amorphous  silica,  was  effected. 

\  presence  of  phosphate  of  lime  also  was  not  noticed  by 

I  Bogers,  owing  to  the  entire  want,  at  that  time,  of  any 

lod  of  detecting  this  highly  valuable  ingredient  with  cer- 

f,  except  when  present  in  large  quantity.    The  specimen 

zed  by  Prof.  Rogers  also  does  not  seem  to  have  been  of 

purity  with  mine,  his  analysis  indicating  but  98.68  per 

">{  carbonate  of  lime,  while  mine  gives  97.44  per  cent 

le  considerable  quantity  of  chloride  of  calcium  (also  not 
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obaerred  by  Prof.  Rogers),  which  is  bdicated  by  my  tmslye^ 
is  o  very  interestuig  fact.  It  is  to  bo  regretted  that  &  specimen 
of  the  water  fram  which  this  calcareous  deposit  was  formed, 
was  not  also  collected,  in  order  that  its  composition  might  be 
compared  with  tbat^of  the  deposit  itself  Farther  remarks 
upon  the  presence  of  the  chloride  of  calcium  are  reserved  nnti] 
this  can  be  done,  and  also  a  determination  made  of  the  amount 
of  this  salt  contained  in  the  mineral. 

As  remarked  by  Prof.  Sogers,  this  calcareous  sinter  ghouU 
give,  when  burnt,  a  very  white  and  good  lime. 


Calcareous  sinter  from  the  farm  of  Benjamin  P.  Van  Sickles, 
Petcreville,  Sandiston  Township,  Snascx  County. 

Stalactitic  in  its  structure,  and  contains  small  pebbles  of 
quartz  and  sandstone.  When  heated  upon  platinum,  it  pre- 
sents the  same  curious  phenomenon  of  repulsion  as  I,  A,  The 
presence  of  organic  matter  was  indicated  by  a  brown  color  of 
the  residue  k-ft  after  solution  of  the  ijrnited  substance  in  chloiw- 
bydric  acid,  which  brown  color  disappeared  before  the  blow- 
pipe. The  solution  formed  by  boiling  water  with  the  pulverized 
substance  has  a  smell  like  moist  chalk,  no  color  or  alkaline 
reaction,  and  contains  much  chloride  of  calcium  and  other 
chlorides.     Acid  solutions  have  no  smell,  and  little  or  no  color. 

1.  Solution  in  water  contains : 
Chloride  of  calcium,  considerable. 
Chloride  of  sodium,  1 
Chloride  of  magnesium,  J-  traces. 
Organic  salts  of  lime.       ) 

2.  Solution  in  chlorohydric  acid : 

Lime,  48.68  fXIL^SV 

Magnesia,  0.14  ^nHHX'^*^ 

Carbonic  acid,  84.44 

Sesquioxide  of  iron,  with  trace  of 
alumina,  0.80 

Pbo^hateoflim^  0.48 
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Organic  acids,         )       j  .       •     j 
Combined  water,     (  "ndetennined. 

3.  Insoluble  residue : 

Amorphous  silica,  0.88 

Organic  matter,  0.20 

Inert  matter,  consisting  of  silica, 
with  ffaces  of  oxide  of  iron,  alu- 
mina and  magnesia,  19.39 

Hygroscopic  water,  0-86 

99.82 

Work  has  been  commenced  also  upon  some  other  minerals, 
comprising  some  limestones  and  marbles,  but  the  results  are 
not  complete  enough  to  possess  much  interest,  and  I  shall  not 
therefore  present  them  at  present 

I  am, 

Very  respectfully, 

EENEY  WURTZ, 

New  Jeney  State  Ohemistj  Minerahgitt  and  Metallurgiat, 


REPORT 

OF  EGBEBT  L.  VIELE,  TOPOGRAPniCAL  ENGINEER. 


Hating  been  intrusted  in  June  last  with  the  duty  of  pis' 
paring  a  reliable  map  of  the  State,  upon  which  conld  be  aeca- 
ratcly  delineated  the  results  of  the  geological  explorations,  it 
became  my  first  care  to  determine  the  moat  feasible,  and  at  the 
same  time  most  economical  method  which  could  be  pursued  ia 
prosecQting  the  undertaking.  To  this  end,  an  examinatJoa 
wafi  made  of  the  records  and  maps  deposited  in  difiereut  county 
scats,  and  also  those  on  file  at  the  State  capital.  From  these 
no  infiivmnlioii  couM  be  obtaiucil  bo_vond  that  whieli  i:>  lai'l 
down  on  an  existing  map  of  the  State,  which  map  is  merely  a 
compilation  from  tliose  records,  showing  the  principal  towns 
and  roads,  but  exhibiting  no  reliable  physical  features,  so 
important  to  the  proper  exposition  of  geological  formations. 
Under  these  circumstances  it  was  evident  that  an  actual  survey 
alone  could  furnish  the  map  required.  A  plan  based  upon  the 
extension  of  the  coast  survey  over  the  State  was  submitted  to 
the  Governor,  and  discussed  by  several  of  the  most  eminent 
men  in  the  State,  then  attending  a  session  of  the  supreme 
court  at  Trenton.  It  was  conceded  to  he  the  most  judicious 
plan  that  could  be  followed,  and  adopted  by  the  Governor  as 
being  the  only  one  which  would  give  to  the  State  such  a 
map  as  its  geographical  position  and  its  great  mineral  wealth 
required. 

The  method  pursued  in  a  survey  of  this  nature  is  as  fol- 
lows :  A  line  from  three  to  ten  miles  in  length  is  measured  with 
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the  greatest  care  and  accuracy  upon  a  plain  as  nearly  level 
as  can  be  found.  This  is  called  a  base  line^  from  each  extremity 
of  which,  by  means  of  a  theodolite,  the  angles  are  measured, 
which  are  included  between  several  prominent  surrounding 
objects  previously  selected  as  trigonometrical  points.  From 
each  of  those  points  the  angles  are  measured  between  the  lines 
joining  the  points  and  the  extremities  of  the  base  line.  There 
is  thus  formed  a  series  of  triangles,  from  the  known  parts  of 
which  the  unknown  are  determined  by  calculation,  and  we 
thus  ascertain  the  length  of  the  sides  of  the  triangles  or  the 
distances  between  the  trigonometrical  points.  From  these 
sides  as  bases  other  trigonometrical  points  are  determined,  until 
the  entire  tract  of  country  to  be  surveyed  is  covered  over  with 
a  network  of  triangles,  of  as  large  a  size  as  is  consistent  with 
the  means  employed.  This  is  called  a  primary  triangulation, 
within  which  a  series  of  secondary  triangles  is  formed  in  the 
same  manner.  The  interior  details  between  the  secondary 
points  are  filled  in  by  means  of  the  plane-table.  These  details 
consist  of  the  contour  lines  of  the  elevations,  or  horizontal 
sections  of  the  hills,  taken  at  equi-distant  intervals — the  direc- 
tion and  sinuosities  of  the  water  courses ;  the  houses,  roads, 
farm  lin^s,  etc.  Observations  for  latitude  and  longitude  are 
made  at  several  of  the  most  conspicuous  stations,  from  which 
the  geographical  position  of  all  the  points  can  be  determined, 
and  their  places  projected  on  the  map  with  extreme  accuracy. 
For  the  purpose  of  the  Geodetic  Survey,  the  coast  of  the 
United  States  has 'been  divided  into  eleven  sections,  in  each 
of  which  a  base  line  of  from  five  to  ten  miles  is  measured. 
The  coast  of  New  Jersey  is  included  in  the  second  of  these 
sections,  the  base  of  which  is  on  Fire  Island.  The  primary 
triangulation  extends  across  the  State  from  Amboy  to  Trenton, 
and  down  the  Delaware  Eiver.  The  secondary  triangulation 
follows  the  same  course,  and  also  extends  along  the  whole 
coast.  About  two  thousand  square  miles  of  topography  have 
been  completed,  based  on  this  triangulation.  Observations  for 
latitude  and  azimuth  have  been  made  at  a  number  of  sta- 
tions of  the  primary  triangulations.  The  difierence  of  latitude, 
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longitude,  and  azimuth,  between  these  and  the  other  stations 
have  been  compiled,  and  the  results  published  in  tabular  form, 
giving  the  names  of  the  several  stations  or  triangulation  points, 
the  latitude  and  longitude  of  each  station,  and  the  distances 
between  the  several  stations. 

The  course  to  be  pursued  in  completing  the  survey  of  the 
State  is  a  very  plain  one:  simply  to  begin  where  the  coast 
survey  left  ofl^  carry  out  the  triangulation,  and  fill  in  the  to- 
pography. Half  the  labor  and  expense  of  the  undertaking  is 
saved  to  us,  by  what  has  already  been  accomplished.  The 
records  of  the  work  done  are  complete  for  every  step  of 
progress,  and  a  monument  of  some  kind  marks  every  triangu- 
lation point.  Had  the  appropriation  of  last  year  been  suffi- 
cient, operations  would  have  been  commenced  on  a  side  of  the 
coast  survey  primary  triangulation  as  a  base,  and  the  topo- 
graphical parties  would  have  worked  from  the  centre  of  the 
State  to  the  north  and  south  simiQtaneously.  Under  the  cir- 
cumstances, however,  it  was  deemed  most  judicious  to  show  as 
much  topographical  and  geological  development  as  possible,  in 
the  short  time  that  would  elapse  before  the  meeting  of  the 
Legislature,  in  order  that  the  whole  subject  might  be  presented 
in  a  clear  light.  To  this  end,  the  boundary  line  between  New 
York  and  New  Jersey  was  selected  as  the  base  of  operations, 
on  the  supposition  that  this  line,  having  been  laid  down  by  a 
joint  commission,  oflered  a  well-defined  base  line.  Time,  how- 
ever, and  individual  carelessness,  had  served  to  obliterate  or 
destroy  every  vestige  from  the  Delaware  to  the  Blue  Moun- 
tains; even  the  initial  point  was  wanting.  A  serious  delay 
occurred  in  re-establishing  this  line  so  far  as  the  records  that 
could  be  obtained  enabled  it  to  be  done.  The  line  determined 
on  coincided  with  the  one  formerly  regarded  as  the  boundary 
line  in  the  division  of  property  bordering  upon  it ;  although, 
during  the  last  few  years,  it  had  been  shifted  to  one  side  or 
the  other,  according  to  the  ideas  of  the  local  surveyors.  Hav- 
ing established  a  starting  point,  levelling  for  a  geological  sec- 
tion was  commenced  along  the  boundary  line,  and  a  base  for 
topography  was  measured  in  the  township  of  Montague,     The 
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principal  points  were  established  by  a  reconnoissanoe,  in  order 
that  the  topography  might  be  checked  by  a  secondary  trianga- 
lation  when  a  theodolite  could  be  procured.  A  second  b^ 
line  was  afterwards  measured  in  the  township  of  Wantage,  and 
the  same  course  pursued  as  in  Montague,  and  so  on  for  all  the 
townships  that  were  surveyed.  But  one  plane-table  was  in  use 
until  September,  when  one  was  borrowed  from  the  Coast  Sur- 
vey, and  afterwards  a  theodolite  &om  the  same  source.  From 
the  beginning  of  the  work.  Professor  Bache,  the  Superintendent 
of  that  Survey,  has  taken  a  cordial  interest  in  its  progress,  and 
expressed  a  willingness  to  aid  it  by  any  means  in  his  power. 

A  summary  of  the  operations  of  the  past  season  is  as  fol- 
lows:— ^The  party  entered  the  field  on  the  eleventh  of  July, 
consisting  of  three  principal  assistants,  aided  by  four  volun- 
teers, who  gave  their  services  in  return  for  learning  engineer- 
ing. Three  more  assistants  were  added  when  the  instruments 
were  received  from  the  Coast  Survey.  On  the  80th  of  No. 
vember  the  field  operations  were  brought  to  a  dose.  During 
that  period,  the  parties  eomjdeted  three  hundred  and  sixty-one 
miles  of  topography,  (being  three  fourths  of  the  county  of 
Sussex,)  and  seven  hundred  miles  of  levelling  for  geological 
sections,  besides  many  minor  detaila  In  consequence  of  the 
late  period  at  which  the  theodolite  was  received,  and  the 
inadequacy  of  the  means,  the  complete  triangulation  of  the 
county  was  not  accomplished,  but  enough  was  done  to  test  the 
general  accuracy  of  the  topography.  A  sketch  of  this  accom- 
panies the  report  Since  the  parties  left  the  field,  a  sufiGlcient 
length  of  time  has  not  elapsed  to  complete  in  the  office  all  of 
the  work  which  has  been  done,  but  so  much  as  may  be  mapped 
at  the  time  the  subject  occupies  the  attention  of  the  Legisla- 
ture, will  be  forwarded  to  Trenton  for  inspection.  The  scale 
upon  which  it  is  proposed  to  execute  the  map,  is  1-80,000, 
the  same  as  the  published  maps  of  the  Coast  Survey,  and  as 
the  topographical  map  of  France.  This  is  somewhat  less  than 
one  inch  to  the  mile,  which  is  the  scale  of  the  ordnance  map  of 
England.  The  scale  proposed  for  the  county  maps  is  1-30,000, 
or  about  two  inches  to  the  mile. 
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345.     Cootlnutttion  of  boundary  of  gneisa  to  Morristown,  145. 

Ekdhkhatioh  jhd  local  details  op  Mines  :  Order  of  uTftagement,  146. 
UetallifcrouE  depodta  of  Pocbu<^k  moanUin,  146.  Copper&s  works,  iron  py- 
rites, 140,  Pocfauck  Hinc,  146.  SimpBon  Uine,  147.  Boulders  of  limonile 
and  specular  iron,  147.  FnmUin  Furnace,  franklinite,  red  oxide  of  sine, 
magnetic  iron  ore,  147.  Stirling  Bill,  red  oxide  of  zinc  and  franklinite,  147. 
TktHine,14e.  Andover  Mine,  149.  ChapinMine,  16S.  Brookfleld  Uine^ 
188.  Hides  of  tub  Wawatahdj,  Wallkill,  Hopatcosc,  akd  ScaooLEr's 
HocsTAiN  rakce:  Wawayandft,  163.  Oreen,  163.  Williams,  164,  Ed- 
sall,  164.  Ogdcn,  164.  Vulcan,  104.  Sherman,  164.  Ford  and  Scofleid, 
184.  Weldon,  165.  Duffee,  165.  Hurdtown,  105.  Hurdtown  phosphate 
of  lime,  166.  Noland,  109.  Rosevillo,  169.  Silver,  178.  Haggerty,  174. 
Stanhope,  174.  Lowrance,  175.  Tub  Mockt  Olttb  Udies  ;  Osborn,  176. 
Hilts,  176.  Drake,  177.  Stevens,  177.  Harsb  mine,  179.  Tub  RneirooD 
Mdjeb:  Oak,  181.  Peters,  181.  Caler,  181.  New  or  Wood,  183.  Bine, 
182.  Mule,  183.  Hard,  184.  Cannon,  185.  Deposits  at  Splitrock,  186. 
The  MoDNT  HoFK  UiSES :  Moimt  Hope  Blue,  186.  Teabo  Vein,  188,  Bran- 
nin  Vein,  189.  South  Vein,  189.  Mount  Hope  Tunnel,  189.  Hickory 
Hill  depowts,  193.  Bog  iron  ore,  194.  Eliiabeth  Vein,  195.  Teabo,  1  BE. 
Allen  mine,  196.  Richard  mine,  201.  Mount  Pleasant  mine,  201.  Huff 
and  BurweU  mines,  306.  Harvey  and  North  river  mines,  206.  Corwin 
mine,  207.  Stirling  mine,  20S.  Hublwrd  mine,  209.  Jackson  and  Baa- 
dall  HiU  mine,  210.  Hellen  mine,  210.  Byram  nuse,  211.  Brotherton 
mine,  215.  Dickcrson  mine,  315.  King  mine,  230.  Logan  mine,  220. 
EiEERNiA  Mines  :  Tranavorsc  section  of  I.owct  Wood,  223.  Transverse 
section  of  Qlendon,  228.  Transrerse  section  of  Willis,  224.  Beach  mhie, 
236.  Beaehglenn,  218.  Eitchell  and  Huir,  230.    Sweeds  mine,  230. 

HiNiNo,  284.  Exploring  for  ore,  235.  Facts  hearing  on  the  discorery 
ind  working  of  deposits,  285.  Exploring  by  means  of  the  surveyots  com- 
pass,  286.  Manner  of  onng  the  compass,  286.  Determining  the  extent 
and  quality  of  a  deposit,  287.  Open  Workings,  288.  Underground  work- 
ings, 38S.  Adit,  when  to  be  employed,  238.  Timbering,  289.  Extraction 
of  ore,  240.  Stoping,  240.  Stulls,  240.  Mills,  passes,  or  shoots,  340. 
Hauling  and  hoisting,  240.  Horse  Whim,  241.  Machinery  at  Sweeds 
mine,  241.  Engines  at  Olendoo  and  Byram  mines,  241.  Drainage,  344. 
Pumping,  244.  Pump  used  at  Bicbards  mine,  245.  Ventilation,  246. 
Oondusion,  246. 
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Oir  TBB 


ORGANIZATION    OF    THE    SURVEY, 


AND     FINANCES. 


REPORT. 


la  my  last  Anntial  Report,  the  plan  adopted  for  proseentisg 
fhe  Sorrey  divided  it  into  four  principal  departments : 

1st.  Tb£  Topographical  and  TBiooMOMETBtCAL  Depabt- 
meht: 
2d.  The  Geological  Depabthcmt, 
8d.  Tbs  Falxostolooical  Depabtheht. 
4th.  The  Chemical  and  Mihebalogical  Depabtheht. 
F  It  waa  then  stated  tbat  tbe  object  of  the  topographical  de- 
partment iras  to  famiBh  a  correct  and  minnte  topographical 
map  of  the  State,  on  a  scale  sufficiently  large  for  the  accurate 
delineation  of  the  geological  features  of  the  State,  as  well  as  for 
the  proper  presentation  of  data  from  which  seotioiia  representing 
the  relatire  position  and  thickness  of  the  various  fonaationa  of 
rocks,  oonld  be  oonstmcted. 

Deeming  this  the  true  basis,  or  ground  work,  of  correct  geolo- 
pcat  research,  it  has  been  my  chief  aim  to  promote  its  rapid 
advancement;  and,  conaequently,  the  greater  part  of  the  a^pro- 
priation  made  at  the  last  session  of  the  Legislature  has  been  de- 
voted to  it.  By  reference  to  the  report  of  Mr.  E.  L.  Viele,  the 
State  Topographical  En^eer,  it  irill  be  seen  that  no  Ume  has 
been  lost  in  organiung  parties,  and  sending  them  into  the  field, 
as  early  as  the  season  would  allow.  In  order  that  the  work 
might  advance  with  an  eqoat  pace,  both  in  the  oorthem  and 
aoDthern  divieiona  of  the  State,  the  same  number  of  parUes  was 
sent  into  both  divislonB ;  and,  subsequently,  a  triangulation  party 
fras  organized,  tbe  operations  of  which,  in  connection  with  those 
previously  conducted  by  the  U.  S.  Coast  Survey,  have  extended 
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t1i«  triangnlationa  nearly  over  the  entire  St&te.  For  the  poipoBe 
of  rendering  eacli  topographical  part;  available  in  adTancing  'iia 
geological  reaearches,  as  far  as  time  could  be  appropriated,  and 
the  natore  of  their  labors  would  allow,  the  following  iostructiooa 
were  given  to  the  first  assiatant  of  each : 

*'  Yon  are  hereby  instructed,  in  addition  to  your  duties  at 
assiatant  engineer,  to  make  the  following  observations  and  in- 
Testigattons  in  tliat  section  of  the  State  over  whioh  your  LaiboiB 
extend : 

"  Ist.  Fhysicai,  Geoskafby.  Describe  the  physical  features 
of  each  township,  embracing  its  mountains,  hills,  elevated  lands, 
plains  and  valleys;  their  extent,  direction,  and  height;  their 
declivities  or  enrfacee — whether  level,  gently  inclining,  or  mida- 
lating,  or  precipitous  ;  whether  cultivated  or  uncultivated;  cor- 
ered  with  rocks  in  place,  drift,  or  aJiuvion.  Note,  particnlartf, 
the  most  elevated  mountains  and  lulls,  and  describe  the  natnn 
and  extent  of  the  scenery  from  their  summits.  Ascertajn  with 
preciBion  as  many  elevations  above  mean  tide,  as  well  as  the  water 
level  in  the  vicinity,  as  possible;  especially  at  marl  pits,  quar- 
ries, mines,  and  wherever  useful  minerals  are  found.  Describe 
all  rivers,  lakes,  ponds,  and  springs;  their  origin  and  course; 
extent,  depth,  velocity  of  current,  availability  for  water  power, 
or  other  useful  purposes  ;  by  what  animals  inhabited,  and  thar 
abundance,  etc. 

**  2d.  Geoloqy.  Exan^e  and  note  minutely  all  gedt^otT 
fbrmations,  viz :  The  diffbrent  varietiea  of  rocks,  including  all 
layers  of  sand,  gravel,  clay  bootderfl,  etc. ;  their  strike^  i£p  and 
extent ;  and  represent  their  relative  position  by  sectiona,  dia- 
grams,  and  drawings ;  and  delineate  the  bonndaries  of  each  for- 
mation on  the  map ;  describe  their  lithological,  mineralt^eal, 
and  chemical  characters ;  their  texture,  hardness,  cleavage,  and 
dorability ;  their  resistance  to  atmospheric  agencies,  and  adi^ 
tation  to  economical  porposes,  as  materials  for  baildin'g,  paving, 
macadamizing,  etc.    Examine  their  constitaent  minerals  ;  ibm 


form,  size,  color,  hardnesdj  relative  position,  and  aBundancJe ; 
their  resistance  to  the  varions  agencies  to  which  thej  are  exposed 
—whether  one  is  more  easily  acted  upon  than  another. 

'*  8d.  Metallifergus  D£po8its.T  Search  for,  and  examine, 
minutely,  all  metalliferous  deposits,  and  locate  them  on  the  map. 
Determine  their  character,  whether  superficial,  stratified,  or  un- 
stratified ;  if  unstratified,  whether  they  are  r^olar  or  irregular ; 
if  regular,  whether  they  are  segregated,  gash,  or  true  veins ; 
whether  they  are  of  igneous  or  aqueous  origin.  Describe  their 
geological  position ;  the  character  of  their  wall  rocks,  their  strike, 
dip,  thickaess,  and  extent ;  the  character,  quality,  and  abund- 
ance of  the  ore,  and  its  accessibility  for  mining.  Examine,  and 
locate  all  mines,  quarries,  and  deposits  of  fertiluEers,  tach  as 
marl,  phosphate  of  lime,  peat,  and  muck ;  ascertun  their  facili* 
ties  for  being  extracted,  and  the  best  means  of  placing  them  in 
market.  Ascertam  the  names  of  all  mines,  quarries,  furnaces, 
forges,  and  rolling  mills ;  the  names  of  their  owners ;  by  wfaom> 
and  to  what  extent,  they  are  worked ;  the  use  and  disposal  that 
lias  been  made,  and  is  now  made,  of  their  productions.  Collect 
historical  data  concerning  them,  and  all  other  matters  of  mterest 
in  reference  to  them,  firom  their  oonmiencement  to  the  present 
time. 

"  4di.  Soil.  Describe  the  character  of  the  s<nl,  whether  con* 
sisting  of  sand,  gravel,  clay,  and  vegetable  matter,  or  any  mxlure 
of  them;  its  adaptation  to  the  growth  of  particular  plants ;  the 
usual  crops  grown  upon  it;  the  average  yield  per  acre ;  and  the 
means  resorted  to  for  increasing  its  fertility. 

Examine  the  natural  growth  of  trees,  shrubs,  and  plants; 
tiieir  species  and  abundance. 

^^  5th.  Meteorologt.  Keep  a  register  of  the  weather,  pre- 
pared from  daily  thermometrical  and  barometrical  observations. 
Describe  all  storms  and  showers ;  their  commencement,  dura- 
tion, and  severity.  Note  localities  where  lightning  has  struck ;  to- 
;  gether  with  its  effects  and  attendant  circumstances.  Make  inqui- 


lies  in  r^g&rd  to  the  prevalent  diaeasea  of  particular  diitrict^, 
Buch  08  iDtermittent  and  remittent  fevers,  etc ;  the  season  of  liw 
year  at  whicb  tbey  generally  prevail,  aod  to  what  cause  tbej 
may  be  ascribed.  Ascertain  if  any  meteorological  obserTations 
are,  or  have  been,  regularly  made  in  tbe  vicinity,  tmd  for  vtlut 
length  of  time,  an<l  by  whom  made. 

'*  6th.  Specimens.  Collect  three  suites  of  specimens  of  aU  tlie 
Tarietiee  of  rocks,  minerals,  ores,  marls,  clays,  sands,  peats  and 
fossils,  f'jund  in  each  township.  Let  them  be  aniform  in  ^le, 
■m:  four  inches  square,  and  two  inches  thick,  except  when 
isoUted  or  'grouped  crystals  and  fossils  require  specimens  of 
greater  or  lees  dimensions.  Obtain  them  directly  from  tha 
formation,  deposit,  or  mine,  and  let  them  possess  fresh  and  ole&a 
surfaces. 

"  The  rocks,  clays,  marls,  peats,  sands,  and  fossils  shoald  be 
characteristic  of  formations,  strata,  beds  and  layers.  Tbe  min- 
erals, ores,  rocks,  etc.,  of  economical  value,  should  be  oharaoteT' 
ifitio  of  localities,  such  as  deposits,  mines,  and  quarries. 

*'  Label  each  specimen  (in  accordance  with  the  accompanying 
label)  with  its  name,  (when  known)  its  precise  locality,  date  cf 
collection  and  name  of  collector ;  and  carefully  wrap  it  io  strong 
thick  paper. 

*'  Let  the  label  of  each  tpeoimen  refer  to  the  partienlar  pegs 
of  a  note  book  on  which  it  is  described.  Cafefolly  pnok  eeflh 
series  of  specimens  in  strong  bozes^  in  snoh  manner  th>t  HhaX' 
Burfaces  cannot  come  in  contact,  or  be  scratched  or  i^jored  bj* 
rubbing  together.  The  weight  of  each  boz  should  not  exoeed. 
one  hundred  and  fifty  pounds. 

"  Choice  specimens  of  crystallizationa  and  fossils  ahould.  be. 
Trapped  In  cotton  and  packed  separately. 

"  Prepare  a  list  of  specimens  in  each  boz,  numbering  each  ts 
correspond  with  a  number  on  the  outside  of  the  wrapper,  asA: 
place  it  on  top  of  the  specimens,  when  the  box  is  filled. 

"  Mark  distinctly,  and  number,  each  boz  to  coireapond  witL 
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>te  book  in  which  the  specimens  are  described,  and  address 

follows:  [ ] 

Vhenever  an  opportonity  may  allow,  collect  specimens  of 
ral  History,  such  as  plants,  birds,  animals,  reptiles,  fishes, 
8,  bags  and  infusoria.  Preserve  and  pack  them  carefully, 
K)rdance  with  the  accompanying  directions."* 
organizing  each  plane-table  party,  it  was  made  an  object  to 
X  a  first  assistant,  who,  being  somewhat  acquainted  with 
B;ical  research,  should  render  as  much  aid  as  possible  in 
lying  with  the  above  directions.  Although  there  was  some 
dty  in  procuring  a  competent  assistant  for  each  party,  still, 
little  instruction  in  the  field,  the  majority  of  them  have 
aUe  to  render  efficient  service  in  collecting  a  fund  of  in- 
.tion,  which  may  be  made  available  in  various  ways, 
the  object  of  the  survey  is  not  simply  a  scientific  descrip- 
f  the  topographical  and  geological  features  of  the  State^ 
lao  their  economic  relationship,  it  has  been  deemed  advisa- 

embrace*  in  this  report,  an  enumeration  and  description 
I  internal  improvements  of  the  State,  together  with  all  the 
M  to  the  true  mode  of  opening  every  portion  of  its  territory 
0T0loping  its  resources. 

ending  to  conduct,  in  person,  the  geolo^cal  researches  in 
orthem  division  of  the  State,  I  entered  the  field  as  early 
>  spring  as  the  weather  would  allow,  and  made  a  general 
Qoissance  of  Morris  County,  and  of  a  part  of  Passaic  and 
en.    But  finding  that  the  general  superintendence  deprived 

the  time  so  essential  to  the  rapid  advancement  of  the 
ed  examinations,  an  assistant  geological  party,  consisting 
r.  Ernest  Haeusser,  assisted  by  Mr.  £.  F.  Baldwin,  was 
used  on  the  first  of  June,  and  sent  into  the  field,  witii 
ctions  to  make  detailed  examinations  of  the  azoic  rocks  of 
ighlands. 

BetiODS  for  collecting,  presenring  and  transporting  speoiinenB  of  Natural  His* 
«pared  for  the  use  of  the  SmithaonlaD  Institution,  1854. 
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On  tlie  twenty-tliird  of  September  a  party  of  CDgineers,  con- 
BiBting  of  Mr.  R.  W.  PattersoD,  assisted  by  Mr.  W.  Wagoer, 
was  organized,  and  entered  tKe  field,  in  the  iron  region  of 
Morris  County,  for  the  purpose  of  assisting  in  making  local 
surveys  of  its  principal  mines,  and  mine  tracts.  Their  laborf 
have  resolted  in  a  enrvej  of  both  the  surface  and  andergroniwl 
fTorkings  of  the  principal  mines,  from  which  sections  and  dia- 
grams representing  the  nature  and  position  of  the  deposits,  ant' 
the  extent  of  their  workings,  also  topographical  maps  of  the 
Hibemia  and  Andover  mine  tracts  have  been  made.  Some  of 
these  sections  are  included  in  the  annexed  report  on  the  High- 
lands. 

Mr.  J,  Morris  hafl  been  engaged  daring  a  part  of  the  sanunex 
in  preparing  profiles  for  geological  sections,  deduced  from  notei 
and  snrveya  gratnitously  furnished  by  Mr.  Basaingeri  Chief 
Engineer  of  the  Morris  &  Essex  Rail  Road.  These  sectioai 
are  reserved  for  the  final  reports  on  the  counties  of  Morris  aait 
Warren,  now  in  coarse  of  prepara^on.  Ti 

Since  the  termination  of  the  field  operations  on  the  first  0? 
December  last,  there  has  not  been  sufficient  time  for  collecting 
utd  arrangbg  the  materials  necessarj  to  so  systematic  s  report 
ha  could  be  desired ;  nor  baa  there  been  opportnnity  for  mdiDg 
the  qoalitatiTe  chemical  examinations  belonging  to  aa  aconnts 
description  of  the  nxAs ;  and  consequently  the  annexed  report 
en  the  progress  of  the  sntrey  in  the  Highlands  is  snbnuttei 
merely  as  a  partial  statement  of  the  many  detailed  examinatloiii 
in  this  most  interesting  and  important  district. 

The  Assistant  Geologist,  Professor  Qeoroe  H.  Cook,  in 
flhar^  of  the  sonthem  division  of  the  State,  has  been  actirely 
^8*8^  ^  prosecuting  the  field  work,  as  may  be  seen  hj  the 
results  of  his  labors  included  in  the  annexed  report.  At  ioter- 
terrals,  during  the  year,  he  has  been  assisted  in  bis  researobes 
by  the  following  gentlemen:  Messrs.  Nicholas  Wyckoff,  and 
Alexander  M.  Kelvey,  who  have  aided  him  in  rniming  ler^  toe 
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flectiond,  irhich  are  resenred  for  the  final  report ;  Mr.  Abram 
Van  Nest,  who  has  assisted  him  both  in  the  field  and  the  lab- 
oratory; Mr.  Julias  Kock,  who  has  been  occupied  in  making 
analyses  of  marls,  clays,  etc.,  the  results  of  which  are  herewith 
submitted ;  Dr.  P.  D.  Knieskem,  who  has  been  engaged  in  col- 
lecting fossils,  his  ardent  devotion  to  the  study  of  which,  to- 
gether with  his  intimate  acquaintance  with  that  portion  of  the 
State,  have  enabled  him  to  render  rery  important  serrice  in 
this  department;  and  Mr.  William  Snowden,  who  has  aided 
him  in  the  geological  examination  of  Salem  County. 

In  addition  to  the  levels  and  profiles  miade  by  the  above  named 
levelling  party,  Mr.  Martin  Coryell,  Chief  Engineer  of  the 
Delaware  and  Chesapeake  Canal,  has  very  kindly  furnished  a 
profile  of  this  canal,  with  an  account  of  the  green  sand  stratum 
through  which  it  passes.  Copies  have  also  been  obtained  of 
levels  on  the  West  Jersey  Rail  Road,  and  on  the  Camden  and 
Pemberton  Rail  Road,  through  the  courtesy  of  General  William 
Cook,  Chief  Engmeer  of  the  Camden  and  Amboy  Rail  Road. 

Thus,  it  will  be  seen  that  the  geological  department  of  the 
survey  is  in  a  condition  to  be  completed  and  reported  upon  final- 
Ijf  by  counties,  as  rapidly  as  the  topographical  maps  are  fin- 
ished. 

At  the  commencement  of  the  year,  Mr.  Henry  Wurtz,  irho 
is  in  charge  of  the  chemical  and  mineralogical  departmanti 
began  to  fit  up  the  laboratory  with  the  necessary  reagents,  and 
apparatus  for  makmg  the  chemical  and  minerabgical  examina- 
tion of  the  minerals,  ores,  etc.,  collected  by  those  in  the  field. 
The  difficulty  experienced  in  obtidnbg  pure  reagents  firom  the 
shops,  rendered  it  necessary  to  prepare  them  in  the  laboratory ; 
,  and  this,  together  with  other  hindrances,  delayed  the  commence- 
ment of  the  examination  of  the  specimens,  until  a  late  period 
in  the  spring.  As  it  was  determined  to  confine  the  geologi- 
cal researches  in  the  northern  division,  for  the  year,  to  the 
metalliferous  district  of  the  Highlands,  it  was  deemed  advisable 
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tliat  Mr.  Wartz  should  devote  a  portion  of  the  season  to  exam- 
ining tlie  priocipal  mines  of  tLis  district,  and  to  selecting  tpeci- 
mens  therefrom  for  the  State  and  Countj  Cahinete,  as  well  as  for 
analysis.  In  accordaoce  with  this  plan  be  spent  the  entire  stin- 
mer  season  in  the  field ;  and  the  results  of  his  labors,  embodiel 
in  the  report,  are  of  a  most  interesting  and  important  character] 
tending  not  only  to  bcne6t  the  iron  masters  of  this  region  of  Uil 
State,  in  their  mining  and  metallurgical  operations,  but  aln 
adding  materially  to  the  fund  of  chemical  and  minoralogictl 
science. 

The  following  letter,  accompanying  the  report,  will  give  H 
idea  of  the  nature  and  extent  of  the  work  now  in  progress,  tltt 
results  of  which  must  be  deferred  until  the  preparatioa  of  ttl 
county  reports : 


oRy,  1 
16.      f 


New  Jersey  State  LAsoRATORr, 
Trenton,  January  1,  1866. 

To  Dr.  Wm,  Kitcbell,  State  Geologist  :  ^1 

Sis  : — On  presenting  my  Report  for  the  last  year,  It  is  expe- 
dient that  I  should  make  a  few  remarks  by  way  of  explanation. 
It  was  hoped  that  it  would  be  possible  to  introduce  into  ths 
present  report  a  considerable  quantity  of  material  in  addition  to 
that  which  has  been  reported,  and  among  other  things,  tbe  re* 
suits  of  an  extensive  series  of  thorough  and  elaborate  quantita- 
tive analyses,  which  are  now  in  progress,  of  the  ores  of  many  of 
the  Dtines  reported  upon.  The  time,  however,  has  been  so  con- 
sumed by  the  labor  required  for  reducing  into  orderly  and  intel* 
ligible  shape  the  great  quantity  of  materials  gathered  in  this 
department  during  the  past  season,  so  as  to  enable  me  to  show 
the  nature  of  the  work  begun,  and  the  progress  that  has  been 
made,  that  after  making  every  possible  exertion,  I  am  compelled 
reluctantly  to  defer  the  analyses  until  a  future  report. 

It  is  also  a  part  of  my  intention  to  collate  and  condense,  as 
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xnncli  S8  possible^  into  tabular  fonns,  the  heterogeneom  mass  of 
observations  which  I  hare  made  npon  the  xnineraloQr  of  fhe  iron 
region,  and  npon  the  stmctnre  of  the  ore-beds,  and  thus  to  pre* 
sent  them  in  such  a  shape  that  generalisations  maj  be  made^  and 
prinetples  deduced,  to  serve  as  guides  in  our  future  operations ; 
and  in  tlus  connection  to  bring  forward,  also,  a  number  of  gene* 
ral  views  and  theoretical  considerations  which  have  occurred, 
bearing  upon  the  important  subject  of  the  origin  and  mode  of 
Ibnnation  of  the  ore-beds. 

Want  of  time,  however,  has  made  the  introduction  of  these 
ihbgs  also  impossible ;  and  it  may  be  better,  moreover,  that  the 
poblication  <tf  such  generalizations,  and  the  theoretical  views  de- 
duced from  fliem,  be  postponed  until  the  explorations  of  another 
season  shall  have  furnished  us  with  a  still  larger  and  firmer  foun- 
dation of  facts  upon  which  to  base  our  superstructure  of  hypo- 
thesis. 

Bendes  all  this,  there  is  in  my  possession  a  considerable  quan* 
tity  of  actual  material  of  a  miscellaneous  character,  which  it  has 
not  yet  been  possible  to  arrange  in  a  presentable  shape,  and 
which  must  also  be  introduced  into  a  subsequent  report. 

No  Eght  portion  of  the  labor  has  been  the  quantitative  ezamL- 
nation  of  the  minerals,  which  has  been  carried  to  so  great  a 
degree,  of  minuteness  that  I  may  say  that  scarcely  an  assertion 
as  to  the  specific  identity  of  a  mineral  occurs  in  the  report,  which 
does  not  rest  upon  analytical  evidence.  In  every  case  where  xea* 
Bonable  doubt  could  exist,  it  is  sufficiently  expressed  in  the  con- 
text. For  efficient  assistance  in  this  important  part  of  the  work, 
it  is  just  that  I  should  acknowledge  my  especial  indebtedness  to 
Mr.  Howland  Bill,  pupU  in  this  laboratory,  by  whom  a  large 
immber  of  the  analyses  were  made. 

I  am,  very  respectfally, 

HENRY  WURTZ, 
State  Chemistf  Minerahgist,  and  MetaBurgittm 
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The  limited  time  left  to  Mr.  Wurtz  waa  iDsiifficieDt  for  hiia 
to  enter  upon,  and  complete  a  series  of  an&lyses  of  marls  and 
clajB,  required  bj  tlie  Asaislant  Geologist  in  arriving  at  reliable 
conclusions  connected  with  the  economic  geology  of  the  southen 
division  of  the  State.  Under  these  circumstances  an  assistut 
chemist  was  employed,  who,  under  the  direction  of  Prof.  CooIe, 
has  been  engaged  in  the  desired  investigation,  the  results  d 
vhich  are  included  in  the  report  of  the  Assistant  Geologist. 
I  This  very  important  department  of  the  stirvey  being  now  fully 
organized,  and  an  ample  supply  of  material  collected  for  examin- 
ation, every  effort  will  be  made  to  advance  its  operations  as  rap5 
idly  as  the  circumstances  and  the  nature  of  the  investigaCioDf 
will  allow. 

In  the  early  part  of  the  year  the  palicontologtcal  departmcsi^ 
until  this  time  vacant,  was  filled  by  the  appointment  of  Mr.  T. 
A.  Conrad,  an  early  pioneer  in  pa1ft;ontological  research,  not 
only  in  this,  hie  native  State,  but  in  various  States  of  the  Union. 
From  the  wide  reputation  of  this  gentleman,  derived  from  dtt 
results  of  his  labors,  both  as  a  minute  observer  and  sonod  rear ' 
8oner,  the  State  had  groands  for  congratulating  itself  upon  alt ' 
appointment  that  promised  so  auspiciously  in  this  very  important 
department.  Bat  the  condition  of  Mr.  Conrad's  health,  soon 
after  his  appointment,  weald  not  permit  him  to  enter  npon  bil 
daties ;  and  he,  consequently,  resigned  his  position  in  the 
Burrey. 

A  correspondence  was  then  opened  with  the  distingoisbed 
paleontologist.  Prof.  James  Hall,  who  waa,  at  that  time,  aboot 
to  visit  the  Western  States,  for  the  purpose  of  making  some  re- 
searches in  the  paIteo2»ic  rocks  of  that  region.  It  was  impos- 
uble  to  procure  his  services  for  the  past  year,  bnt,  since  his 
retnm,  within  a  few  weeks,  arrangements  have  been  made  to 
place  him  in  charge  of  this  department.  He  will  be  able  to 
devote  to  the  work  as  mnch  time  as  the  progress  in  the  conn^ 
Borreys  will  require,  together  wiUi  all  that  will  be  necessary  for 
a  final  report  on  the  palaeontology  of  the  State. 
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Cabxnxt*  During  ihe  year  about  three  thousand  apeoiment 
haye  been  collected  for  the  State  and  County  Cabinets ;  but  as^ 
on  the  part  of  the  State,  no  rooms  have  been  provided  for  their 
accommodation,  much  time  has  been  lost  in  the  unpacking  and 
repacking  incident  to  their  examination.  The  specimens,  so  far 
as  they  haye  been  collected,  in  connection  with  the  detailed  geo- 
logical researches  of  townships,  are  now  ready  for  arrangement, 
and  it  is  yery  desirable  that  something  should  be  done  as  soon 
as  possible,  in  order  that  the  minerals  intended  for  the  local 
arrangement,  yiz :  by  townships,  may  be  classified,  and  placed 
in  accordance  with  the  preparation  of  the  final  report  on  each 
county. 

Daauohtxvg  and  Engraving.  In  order  that  the  countj 
xn^ps  should,  in  accordance  with  the  law,  be  ready  to  accompany 
the  final  county  reports,  and  in  order  that  accuracy  of  execution 
and  economy  should  be  united,  it  was  deemed  advisable  to  have 
the  engraving  performed  under  our  own  supervision.  As  soon, 
therefore,  as  the  field-work  of  Sussex  County  was  finished,  a 
map  of  it  was  commenced,  and  is  now  nearly  completed.  Maps 
of  counties  will,  in  like  manner,  be  commenced,  and  carried  on, 
as  rapidly  as  the  work  in  them  shall  be  achieved ;  and  thus,  by 
sections  embracing  a  single  county  each,  the  whole  State  will 
finally  be  delineated  upon  a  single  map.  By  causing  the  maps 
to  be  engraved  under  our  own  supervision,  directly  from  the 
plane-table  sheets,  a  great  amount  of  labor  and  expense  has  been 
saved  in  dispensing  with  the  draughting  of  the  topography  upon 
paper,  a  task  which  would  have  been  otherwise  necessary.  With 
the  same  end  in  view,  the  various  illustrations  accompanying  the 
report,  have  been  engraved  from  transfers  made  upon  wood,  di- 
rectly from  the  rough  sketches,  and  by  the  same  artist  who  took 
them  in  the  field.  These  illustrations  are  intended  to  accompany 
the  final  county  reports,  and  are  submitted  at  this  time  rather 
aa  specimens  of  the  style  of  their  execution.  They  were  sketched 
in  the  field,  and,  (with  the  exception  of  those  taken  in  Sussex 


County,  which  are  the  work  of  Mr.  Francia  E.  Eerier,)  wen 
drawn  on  wood  by  Mr.  HermaQ  Carmienckej  and  engraved  bj 
Mr.  N.  Orr. 

It  will  thua  be  perceived  that,  in  the  preparation  and  arrange- 
ment of  the  materials  gathered  in  the  field,  and  elsewhere,  everj- 
thing  has  been  done  with  a  view  to  the  perfection  of  the  coantj 
reports,  from  which,  ultimately,  a  syBtematic  report  on  the 
whole  State  may  be  prepared. 

FiMAL  Bepobts,  The  topography  of  two  conntieB  being  al- 
ready completed,  and  that  of  several  others  nearly  bo  ;  and,  the 
other  departments  of  the  survey  being  in  a  corresponding  stat* 
of  advancement,  th?  final  county  reports  will  be  forthwith  com- 
menced, and  at  an  early  day  submitted.  The  general  survey 
will  at  the  same  time  be  continued,  and  reports  thereon  annually 
presented  in  accordance  with  the  law. 

Finances.  The  following  abstract  of  cipenditorea  includes 
not  only  the  expenses  of  the  field-work,  for  which  the  estimate  of 
last  year  was  made,  but  also  those  of  the  draughting,  of  the  en- 
graving, and  of  the  office,  for  which  a  disrinct  nppropriati«i 
should  be  made,* 

EXPENDITUIIES. 

Topographical  Department    -       .        -  |9^61  91 1-2 

Geological  Department          ...  5,816  05 1-2 

Chemioal  Department    -        -        -        •  2,449  Si 

Palseontologlcal  Department            -        -  000  00 

Miscellaneous,  EograviDgi  etc.       -        -  810  00 

Total-        -...-.    $17,93764 

Receipts      - #16,000  00 

Apppropriation $20,000  00 

*  For  pkrticalars,  refereoce  maj  be  made  to  the  accompaDf  ing  vooobMli 
abstracts,  accounts  current,  and  annual  return. 
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The  foUowing  estimate  ia  for  the  proseoation  of  the  nrrejy 
l)oth  in  the  office  and  field,  for  the  eomiiig  year : 

Topographical  Department      «...  $10,000 

Oaokipcal  Department    -...•-  6,800 

Chemical  and  Mineralogical  Department  -       -  2,700 

Pabdontolc^cal  Department     .       -        «       -  1,000 

Eograying  and  Draughting      ....  6,000 

•26,000 

As  this  will  be  sufficient  to  prepare  the  maps  and  eats  for  at 
least  three,  and  perhaps  four  coonties,  in  addition  to  extending 
tiie  fieU-work  oyer  the  greater  part  of  the  State,  upon  nhich 
seports  may  be  rendered  nextjsMr,  I  would  recommend  Aat  ar- 
rangements be  made  for  the  disposal  of  the  County  reports  either 
Ij  sale  or  gratuitous  distribution*  The  latter  method  does  not 
Mem  to  be  the  more  advisable  one,  as  the  demand  for  the  work, 
imder  such  circums^^u^ces,  would  doubtless  exceed  the  supply. 
The  finrmer^metkod  would  place  it  in  the  hands  of  all  who  dioose 
to  ayail  themselves  of  it,  and,  at  the  same  time,  would  reimburse 
ihe  treasury)  sufficiently  to  defray  at  least  the  expense  of  engra- 
ting  and  printing. 

In  eoDoIuding  this  report,  I  would  express  my  thanks  and  obli- 
gatiivis  to  the  numerous  friends  of  the  Surrey  who  have  rendered 
asmstanoe  in  furnishing  information,  and  collecting  specimens 
pertaining  to  its  various  departments,  as  well  as  to  the  tarions 
branches  of  Natural  History — a  subject  which,  I  hope,  irill  at  no 
distant  day  be  added  to  those  now  under  inyestigatiim.  Espe- 
cially do  I  desire  to  express  my  indebtedness  to  the  officers  in 
charge  of  the  several  departmens,  all  of  whom  have  labored  with 
an  assidui^  and  energy  indicative  of  a  love  of  science  and  flie 
best  interests  of  the  State. 

WM.  KITCHELL, 

Superintendent^  and  State  OeologUt. 
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REPORT 


ON  THX 


TOPOGRAPHICAI  DEPARTMENT. 


Dit.  WnxiiM  EiTCHELL,  Sup't  Qiological  5un«y.- 


I  herewith  Bubmit  the  report  of  the  Topognphico]  DepatCment  of  the 
State  Surrey,  for  the  past  year, 

I  have  pre&ced  it  with  a  few  remnrics  on  the  prindplea  upon  iriiioh  tba 
gurrojr  is  conducted,  in  order  to  nuke  it  more  comprehensive  u  mU  u 


The  report  ia  from  ita  nature  incomplete,  as  it  is  onl;  in  a  final  report 
that  positive  results  can  be  looked  fbr. 

The  work  acompUshed  Till  be  found  to  compare   faronblj  with  uf 
otb«r  <tf  tlw  Siin«  oaiMr^  both  in  amount,  accunu^,  and  ecoDomj. 
Your  obedient  servant, 

EGBERT  L.  TtELE, 
State  Thpographicat  BngvuT. 


REPORT. 


The  topographical  surrey  of  the  State  has  for  its  object^  tQ 
famish  a  correct  basis  for  the  examination  and  delineation  of  the 
geological  formations  which  occur  withm  its  limits^  and  at  the 
same  time  to  supply  a  complete  physicar  map  of  every  county, 
exhibiting  all  the  features  of  the  surface* 

TOPOOaAPHT. 

Topography  may  be  defined  as  a  description  of  the  featitreB 
of  a  country,  either  verbal,  written,  or  represented  on  a  map  by 
means  of  conventional  signs. 

The  latter  conveys  to  tiie  mind  a  more  perfect  idea  than  ady 
other,  since  it  is  an  exact  copy  of  nature  on  a  small  settle. 

In  order  the  more  clearly  to  understand  the  method  purstied 
in  the  graphic  representations  of  the  surface  of  the  earth,  let  m 
conceive  a  horizontal  or  level  plane  to  be  passed  underneath  a 
limited  area  of  ground,  and  that  from  eyery  point  of  the  surfaeb 
perpendiculars  be  let  fall  upon  this  plane.  The  feet  of  the  per« 
pendiculars,  or  the  points  of  their  intersection  with  the  plane, 
will  be  the  horizontal  projections  of  all  the  points  on  the  wtxthety 
and  will  form  by  their  connection  a  correct  representation  of  the 
natural  and  artificial  features  of  the  country. 

K  this  representation  be  reduced  to  a  smaller  scale,  and  drttwn 
upon  paper,  we  shall  have  a  topographical  map  upon  which  we 
shall  see  traced  the  sinuosities  of  the  streams  and  roads,  the  out- 
lines of  the  woods,  the  boundaries  and  extent  of  the  fields  and 
enclosures,  the  localities  of  the  houses,  etc. 

That  the  inequalities  of  the  surface  may  be  clearly  represent- 
ed, we  resort  in  the  same  connection  to  a  system  of  contour 
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lines,  whicli  are  the  IiDee  in  which  tbe  surface  of  the  hills  would 
be  intersected  by  a  series  of  imaginary  horizontal  planes,  taken 
at  equidistant  vertical  intervals. 

These  lines  of  intersection  are  projected  upon  the  principal 
hivizontal  plane  or  plane  of  reference.  The  spaces  between  the 
contour  lines  are  filled  by  short  vertical  lines  of  greatest  dediT- 
ity,  drawn  normal  to  the  upper  curves,  and  teraunated  bj  Uu 
next  lowest  successively. 

It  is  evident  that  the  nearer  the  lines  appRMwh  MCli  Otlm  ill 
projection,  the  greater  the  declivity  of  the  elope. 

TBE    PLAETE    TABLE. 

The  most  useful  and  convenient  instrument  used  in  deUnes- 
ting  topography  is  the  plane  table,  which  consists  principally  of 
a  small  rectangular  tablet,  about  one  foot  square,  secured  to  a 
tripod,  and  having  an  arrangement  for  making  it  level.  A  sheet 
of  paper  designed  to  receive  the  map,  is  stretched  upon  the  mr' 
face.  Accompanying  the  table  is  a  ruler,  to  which  is  attached 
a  telescope,  whose  line  of  coUimation  ^is  in  the  same  vertical 
piano  with  the  edge  of  the  ruler. 

To  use  the  table  it  is  necesaary  to  determine  at  first  bj  meal- 
ortment  the  exact  length  of  a  line  apon  the  groond.  Then 
placing  the  table  at  one  extremity  of  tiiia  line  we  fix  irith  a 
needle  that  point  on  the  table  which  corresponds  with  tbe  poist 
at  which  we  stand.  Resting  the  edge  of  the  mler  agunat  Ae 
needle,  we  direct  the  telescope  to  the  other  extremity  of  the  line 
and  successively  to  varions  prominent  points,  drawing  lines  apon 
the  paper  to  correspond  to  their  direction.  Then  laying  off 
according  to  the  scale  the  length  of  the  measured  line,  we  pro> 
eeed  irith  the  table  to  the  other  extremity  of  this  line,  and 
having  fixed  its  position  on  the  table,  we  observe  from  there  the 
objects  seen  from  the  other  end,  drawing  in  like  manner  linei 
oorresponding  to  their  directions.  The  intersections  of  these 
last  lines  with  tiiose  first  drawn,  are  the  positions  on  the  m^» 
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tDonetponding  to  the  wwhl  obMrred  pointt.  Hie  iMU^ 
streams,  and  eontoar  lines  intarvening  between  the  points  deter- 
nuned,  are  sketched  in  by  the  topographer. 

For  a  limited  extent  (k  svrfaee,  the  fiabUity  to  error  in  this 
Und  of  work  would  not  be  very  great,  but  fbr  sn  eztsnded  9sm 
it  is  neeessary  to  resort  to  a  more  aeenrate  method  Dnr  detemdn- 
ing  tiie  positions  of  the  several  pdnts  and  the  distanoss  between 
them.  ItisobTions  that  a  linear  measnrensnt  along  Ae  sv- 
faoe  would  not  aooomjAish  this  object,  sinoe  the  insfoalitiei  of 
the  ground,  and  the  many  obstades  wfaioh  wonld  be^metwMt 
rironld  great^  inorease  the  dianees  of  error. 

To  obTiate  this,  we  hsfe  reoonrse  to  a  system  of  triangles,  hj 
•means  of  which  we  measure  in  the  air,  aboye  all  obstades^  the 
distanoes  between  the  points* 

Whsn  the  area  to  be  snnreyed  is  Tory  estendte^  sodi  as  that 
4)f  a  State  or  Territory,  in  addition  to  determining- the  distanete 
'between  the  several  points,  wehaTOto  detonnne  the  aotoal  pi^  • 
aitum  of  these  points  npon  the  snr&ee  of  the  earthy  or  in  other 
irofds^  their  latitnde  and  hmgltiide.  These  last  operations  are 
•termed  Geodetio. 

OSODOST. 

Geodesy  is  the  soienoe  by  which  we  determine  the  fignre  and 
JBmendons  of  the  earth,  and  the  exact  position  of  all  points  on  its 


Tha  Jnt  step  to  be  taken  in  a  Qeodetie  snrtey,  is  ti»  mafcs.a 
general  reconnaissance  or  examination  of  the  eemky,  fisr  the 
forpose  of  determining  the  most  elerated  or  most  adtanlageons 
.points,  wliioh  oonld  be  need  for  trigonometrioal  porposes. 

The  next  is  the  careful  measnrement  of  a  base  line,  soitaUf 
located  npon  a  plane  as  nearly  lofel  as  possible,  hating  preyions- 
ly  selected  certain  derated  points  in  the  vicinity,  one  or  more  of 
.whioh  might  be  seen  from  the  extrmnities  of  this  base  line. 

We  then  measure  with  a  theodolite,  the  angles  included  be- 
fttween  the  base  line  and  flie  lines  drawn  from  the  extremities  to 


&0  Several  risible  pcnnts,  which  are  oalled  etations.  From  these 
ob5erTtition3  we  &ro  enabled  to  determine  the  length  of  these 
lines,  which  in  their  torn  serve  as  bases  to  determine  the  length 
of  other  lines.  In  thia  manner  we  cOTCr  the  whole  area  to  be 
Burreyed  with  a  net  work  of  triangles. 

Obaerrations  for  tho  determination  of  latitude  and  longitude 
ftie  made  at  both  the  extremities  of  the  base  Uoe,  and  also  M 
moet  of  the  principal  points. 

The  triangles  are  made  as  large  as  tbs  nature  of  the  oonntry, 
and  the  power  of  the  instrument  will  admit,  both  on  accoont  of 
economy  in  time,  labor  and  expense,  as  well  as  to  aymd  errotf 
einoe  the  larger  the  triangles  the  less  the  chanco  of  error. 
Within  t^ese  large  triangles  we  select  other  stations,  which  are 
connected  with  the  first  by  observations. 

The  smaller  triangles  thas  formed  are  called  secondary,  the 
former  being  designated  as  primary.  Within  the  secondary, 
still  another  series  is  formed  called  tertiary,  which  last  serve  as 
bases  for  the  work  on  the  plane  table  sheets. 

Vsrioas  elements  enler  into  the  oalculattons  of  the  primary 
triangles,  snch  as  spherical  excess,  observation,  error,  etc.,  the 
details  of  which  it  is  not  deemed  necessary  to  enlarge  upon. 


Having  indicated  the  nature  of  the  operations  in  the  fidd,  4iB 
next  step  is  to  transfer  this  field  work  to  paper,  or  in  othtt  w<ndfl 
to  constmct  a  map. 

If  we  could  trace  upon  a  sheet  of  paper  the  meridians  of  lon- 
gitude, and  parallels  of  latitude,  precisely  as  they  are  r^ro- 
Sented  upon  a  globe,  we  should  have  no  difBculty  in  refening 
Mch  locality  to  these  conventional  lines,  and  thos  constmeting  a 
nap  which  would  be  an  exact  representation  of  nature. 

But  the  surface  of  the  earth  being  spherical,  we  cannot  repre- 
sent it  upon  a  plane  surface,  without  altering  to  a  greater  or  less 
extent  the  proportions  of  the  territories,  the  distances  between 
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dtepIioeSyihesmiioeitiescfiberiTtni,  eto.  We  amit  Aereftape 
re0ort  to  some  method  by  lAack  tiieie  xeiiimmM&om  ouk  bo 
made^  while  distorting  as  little  as  possible^  the  aotoal  distamees* 

To  make  a  map  of  the  earth  we  represent  each  hemisphere  in 
perspeetiTe.  That  is  to  say,  we  suppose  the  eye  to  be  litaated 
at  some  arbitary,  but  fixed  position  in  spaee^  and  tiukt  a  tnms* 
Itarent  plane  is  interposed  between  the  eye  and  Ae  hemisphararf 
If  we  eoneeiYe  every  point  of  the  hemisphere  to  emit  a  ray  of 
li^t,  eaoh  ray  would  pierce  this  transparent 'plaaem  a  pointy 
and  supposing  the  plane  to  retain  tins  image,  we  wenld  kare  a 
repreeentatwn  of  the  hemisphere,  as  it  appears  to  the  eye. 

When  we  wish  to  make  a  map  of  a  more  limitied  extent  of 
ooantvy,  snoh  as  a  State  or  Territory,  we  resoort  to  dn  arbi* 
trary  system  of  ri^t  lines  or  enrres  to  represent  the  meridians 
and  parallels ;  eonstmeting  a  net  work  upon  which  we  plaee 
each  loeality  aeoording  to  its  latitude  and  kagitade.  Thiais 
ealkd  a  projection.  There  are  varioiis  methods  of  ]ffcgeetioiis^ 
)dl  possessing  a  certain  dqptee  of  merit  Of  oomrse  AAse  are 
tto  best  wfaidk  approximate  netmst  to  «n  aetaal  reprsssntatJeii. 
Thefielfaod  of  projectfonwhidi  has  been  scdeeted,  as  qflWag  tfie 
most  advantages  in  constmctmg  the  map  of  New  Jersey,  is  tiie 
one  which  has  been  generally  applied  to  the  topographical  map0> 
formed  on  the  <3eodetio  surveys  of  many  of  the  European  States. 
To  eoustrpct  a  map  on  this  projeetion,  we  assome  first  a  oeAtkal 
piralUw  Along.iheparalld,aooiieis  eonoeived  tobaM^pant 
to  the  sphere,  and  iTe  devdope  the  oimtral  mendian  Oftlkat  ele- 
taent  of  Ae  cone  whudi  is  tangent  to  it. 

Then  developing  the  eone  on  a  tangent  plane,  we  find  die  oen-» 
tral  parallel  falling  into  a  eurve,  wiA  its  oentre  at  the  vertscr^ 
and  the  meridian  into  a  right  line.  Laying  off  upon  the  devel* 
oped  meridian  certain  elementary  distances,  we  draw  through 
tike  points  of  division  a  series  of  arcs  concentric  with  the  devel- 
oped parallel.  The  spaces  between  these  arcs  are  evidently  the 
developement  of  the  aones  between  the  parallels* 


All  tliese  tones  have  in  derolopement  the  sume  relation  to  each 
other,  and  the  same  length  and  width  as  they  had  on  the  spher- 
oidal earface ;  the  totEiI  area  remaining  unchanged. 

Eaoh  moridiaii  is  so  traced  as  to  cut  each  parallel  in  the  same 
point,  in  which  it  intersected  it  on  the  sphere-  For  areas  of  no 
Tcry  great  extent  the  intersections  are  almost  rectangular.  The 
distances  along  the  parallels  are  strictly  correct,  bnt  distances 
along  the  meridians  increase  in  proportion  to  the  dimination  of 
the  cosine  of  the  angle  betveen  the  radius  of  the  parallel,  and  a 
tangent  to  the  meridian  at  the  point  where  they  intersect. 

Each  quadrilateral  of  projection  preserves  its  spheriodal  area, 
but  its  two  diagonals  become  uneijual,  one  increasing  and  the 
other  diminishing,  as  we  go  from  the  centre  to  the  corners  of  the 
map,  the  inequality  being  greatest  at  the  east  and  west  polar  cor- 
ners. The  application  of  this  method  of  projection  to  the  con- 
struction of  the  map  of  the  State,  will  be  shown  under  the  hekd 
of  ''Drawing." 

In  this  brief  outline  of  the  principles  opon  which  the  mmj 
la  conducted,  it  ia  seen  that  the  basis  of  operations  is  a  genenl 
preliminary  examination  or  reconnaissance  of  the  whole  State. 

QEMEKAL      HECOMMAISSAMCS. 

Otogra^icai  Position  and  Extent. 
The  Stkte  of  New  Jersey  lies  between  the  parallels  of  41  deg. 
20  min.,  and  8S  deg.  65  min.  60  sec.  north  latitude,  and  ^ 
meridians  78  deg.  64  min.  10  seo.  and  76  deg.  SI  min.  15  aeo. 
longitude  west  from  Greenwich.  It  occnpies  a  peninsnlatod 
position  with  respect  to  the  State  of  New  York,  which  bounds  it 
on  the  north,  and  from  which  it  is  separated  by  an  »rti6cial  line 
numing  from  the  point  where  the  parallel  of  41  deg.  interseets 
the  Hudson  Rirer,  to  the  point  where  the  parallel  of  41  deg.  20 
min.  intersects  the  Delaware  Rirer.  This  line  is  48.5  miles  in 
length.  On  the  east  the  boundary  line  follows  the  Hudson 
river  on^  it  empties  into  the  Bay  of  New  York ;  thence  it  t<A- 
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lowB  the  strait  which  separates  the  State  from  Staten  Island. 
Ti^e  remainder  of  the  eastern  and  south-eastern  boundaries 
is  formed  by  the  Atlantic  Ocean.  The  Delaware  river  forms 
the  western  and  south-western  boundary,  seperating  the  State 
from  Pennsylvania  and  Delaware.  The  total  area  contwied  is 
7,750.93  square  miles,  being  4,960,595.20  acres,  of  which 
1,767,991  acres  are  improved,  leaving  a  residue  of  8,192,604.20 
acres  unimproved  land.  The  total  value  of  the  farm  land  is 
1120,287,511. 

PHYSICAL  FEATURES. 

The  elevated  portions  of  any  country  form  the  key  to  its  topo- 
graphy. The  hills  and  mountain  ranges  furnish  the  sources, 
while  they  direct  the  courses  of  the  rivulets  and  the  rivers.  By 
their  disintegration  they  form  the  plains  and  furnish  the  soil  of 
the  valleys.  By  them  the  climate  is  in  a  great  measure  deter- 
mined ;  and  around  their  summits  are  nursed  the  clouds  which 

bring  the  early  and  the  latter  rain.  Hence  it  is,  that  when  we 
would  indicate  the  topography  of  a  country  we  go  first  to  its 

mountiun  ranges ;  although  it  is  difficult  to  forma  just  conception 

of  these  great  features  when  the  description  is  limited  by  political 

divisions. 

The  most  elevated,  most  distinctiy  marked,  and  most  clearly 

developed  mountun  range  in  the  State  of  New  Jersey,  is  tiiat 

called  the  Blue  Mountains.    Entering  near  the  initial  point  of 

the  northwestern  boundary,  on  a  base  of  three  miles,  and  witili 

an; elevation  of  1,400  feet,  it  takes  a  southwesterly  direction, 

widening  at  the  base,  but  maintaining  the  same  average  height, 

for  a  distance  of  15  miles,  when  it  becomes  six  miles  in  width. 

Then  it  begins  to  contract,  and  finally  leaves  tiie  State  at 

the  Delaware  Water  Gap,  with  a  width  of  but  half  a  mile, 

and  an  elevation  of  1,500  feet,  having  an  entire  length  in  the 

State  of  25  miles,  with  a  remarkable  uniformity  of  elevation. 

The  greatest  depression  is  at  Culver's  Gap,  where  it  is  800 

feet  in  height.    Between  the  foot  of  the  western  slope  and  the 


28 

Delaware  river,  ia  a  valley  averaging  one  imle  in  width.  This 
Talloy  is  tlraiaed  by  the  Flatkill,  a  stream  wiiioh  runs  throi^li 
Learly  its  entire  length  in  a  southerly  direction,  parallel  to  the 
Delaware,  being  fed  on  its  way  by  aa  infinite  number  of  smaller 
streams,  which  Bervs  the  double  purpose  of  irrigation  and  drain- 
age. East  of  the  Blae  Mountai,  and  contiguous  to  it,  lies  a 
broad  and  fertile  valley,  known  as  the  Kittating  valley,  extend- 
ing from  the  northern  bouodnry  in  a  southwesterly  direction, 
parallel  to  the  Blue  Mountams,  through  tbo  counties  of  Sussex 
and  Warren,  to  the  Delaware  river,  being  about  forty  miles 
long  and  ten  broad.  It  is  broken,  through  its  entire  extent,  by 
a  succession  of  low  rounded  bills,  which  have  a  culminating  point 
about  fifteen  miles  from  the  northern  boundary  ^-caaaing  the 
rainage  of  the  southern  portion  to  flow  towards  the  Delaware, 
and  that  of  the  northern  portion  to  flow  in  the  opposite  direc- 
tion, through  the  State  of  New  York,  towards  the  Hudson. 

The  Paulins  Kill  drains  the  southern  part,  and  the  Walkill 
the  northern.  Both  streams  are  fed  by  numerous  small  lakes 
and  ponds,  whose  basins  are  high  up  in  the  moant&in  nngea 
which  bound  the  valley.  So  extensive  are  these  reservoirs,  that 
for  a  considerable  portion  of  the  year  the  Wallkill  overflowfl  iti 
iMOks,  inundating  the  country  which  it  ought  to  drain,  and  de- 
Btivying  the  fertility  of  &  large  tract  of  conotry  which  wnld 
otherwise  be  smiling  fields.  The  next  marked  topogr&t^igal 
feature  is  the  continnation  of  Uie  Highlands  of  New  York,  whiah 
enter  the  State  in  the  lame  general  direction  as  the  Bine  Moa&> 
tuns,  bnt  without  its  continuous  aspect.  This  range  ooDsiBto  rf 
a  succession  of  parallel  ridges,  intersected  by  occasional  narrow 
Talleys,  bat  all  following  the  same  general  direction  northeast  by 
southwest.  These  ridges  have  diflerent  names  in  the  difereot 
localities  where  their  features  appear  more  marked,  yet  tbey 
form  a  connected  whole,  whose  base  in  the  northern  boundary  is 
about  twenty-five  miles,  gradually  narrowing  to  the  south,  being 
about  ten  miles  wide  at  the  Delaware. 
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Within  this  range  lie  several  large  and  beautiful  lakee,  and 
numerous  small  ponds.  A  thousand  mountain  streams  have  here 
their  source,  and  uniting,  form  the  principal  rivers  of  the  State. 

The  Raritan  river  rises  here,  and  running  in  an  easterly  direc- 
tion, gathering  on  its  way  from  every  hill  its  spring,  and  from 
every  valley  its  drainage,  it  becomes  at  New  Brunswick,  fifteen 
miles  from  its  mouth,  a  navigable  river,  and  empties  through  a 
broad  arm  into  the  Atlantic  ocean,  having  a  total  length  of  sev- 
enty-two miles. 

The  Passaic,  seventy  miles  in  length,  rises  here,  and  emptiei 
into  Newark  Bay,  and  thence  into  the  Atlantic. 

The  Haekensack,  forty  miles  in  length,  rises  in  the  same 
sange,  although  not  in  the  State,  emptying  also  into  Newark 
Bay. 

Besides  these  rivers,  the  numerous  valleys  which  intervene  be- 
tween the  ridges  have  all  their  drainage  streams. 

The  Pequest,  thirty  miles  in  length,  emptying  into  the  Dela- 
ware, is  a  bold  and  rapid  stream,  affords  abundance  of  water- 
power,  and  drains  a  fine  valley. 

.  The  Musconetcong  river  is  the  outlet  of  Lake  Hopatoong, 
which  lies  ahnost  in  the  heart  of  the  range.  This  lake  is  five 
and  a  half  miles  in  length,  and  one  and  a  half  miles  wide,  con- 
taining nearly  four  and  a  half  square  miles  of  water,  or  about 
two  thousand  five  hundred  acres.  It  is  now  used  as  the  feeder 
of  the  Morris  Canal.  The  Musconetcong  is  forty  miles  in 
lengdi,  flowing  in  nearly  a  straight  Une  in  a  southwest  direction, 
through  a  deep  and  narrow  valley.  It  has  a  large  volume  of  wa- 
ter, and  gives  motion  to  a  number  of  mills. 

There  are  many  other  streams,  draining  smaller  valleys  be- 
tween these  ridges,  generally  branches  of  either  the  Raritan  or 
Passaic. 

Next  to  the  chain  [of  the  Highlands,  on  the  east  lies  a  broad, 
slightly  elevated  and  slightly  undulating  plateau,  extending 
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over  a  large  area,  from  the  northern  bonndary  to  the  Delaware, 
with  an  average  width  of  twenty  miles.  The  anrface  of  this 
plateau  is  broken  by  a  succession  of  narrow,  abrapt  ridges,  whidi 
trayerse  it  in  a  northeasterly  and  southwesterly  direction.  Theee 
ridges  are  so  much  higher  than  the  surrounding  country,  as  to 
afford  fine  points  for  observation  and  for  trigonometrical  stations. 
This  plateau  terminates  in  the  southeast  at  the  narrowest  part 
of  the  State,  on  a  line  drawn  from  Amboy  to  Trenton,  which  line 
was  St  one  time  the  shore  of  the  sea.  The  remainder  of  the 
State  below  this  line,  and  as  far  as  Cape  May,  is  almost  a  level 
plane.  A  transverse  line  of  gontle  elevation  divides  it  sufficiently 
to  canse  a  portion  of  its  drainage  to  flow  towards  the  Delaware, 
and  another  towards  the  Atlantic.  The  streams,  of  which  there 
are  a  great  number  flowing  in  both  directions  from  the  summit 
level,  have  so  slight  a  descent,  and  a  current  so  sluggish,  that  in 
many  places  they  may  be  almost  regarded  as  a  succession  of 
swamps  and  ponds.  The  whole  character  of  the  conotry  forms 
a  striking  contrast  to  the  other  portions  of  the  State. 

The  latter  came  into  existence  amid  the  conmlsire  throes  of 
nature  which  followed  the  early  aflinity  of  matter.  The  former, 
bom  of  the  ocean  at  a  calmer  period,  seams,  in  its  gentle  viu- 
formity,  to  reflect  the  eternal  lullaby  of  the  waves  which  ushered 
it  into  eiiBtence.  More  than  once,  since  it  arose  from  the  water, 
llus  area  has  sought  its  native  element ;  rising  for  a  period  to 
court  the  smiles  of  the  sun,  then  dipping  with  its  green  vestarft 
into  the  sea,  seeming  indications  on  the  bosom  of  the  earth  of  the 
pulsations  of  the  great  heart  within  it. 

Nearly  the  whole  of  this  extensive  area  is  covered  with  a  dense 
forest,  rendering  it  a  matter  of  impossibility  to  obtain  a  view  of 
tite  snrroondiog  conntry,  even  from  the  highest  of  the  few  hills 
which  appear  upon  the  surface. 

There  is  one  marked  feature  connected  with  the  topography  of 
Has  portion  of  the  State.  From  near  Cape  May,  the  extreme 
soathem  point,  there  extends  along  the  coast,  for  a  distanco  of 
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one  hundred  mUes,  a  sheet  of  water  separated  from  the  sea  by  a 
narrow  strip  of  sand-beach,  and  commnnicating  with  it  by  open- 
ings across  this  beach  at  seyeral  different  points  along  its  length* 
The  action  of  the  winds  and  waves  are  constantly  producing 
changes,  both  with  regard  to  the  beach  itself  and  the  openings 
through  it ;  still  the  interior  channel  remains  constantly  open,  and 
is  used  as  a  means  of  commercial  conmiunicaticm  between  the 
towns  upon  the  coast.  Certain  observations  connected  with  the 
importance  and  improyement  of  this  channel,  but  which  do  not, 
from  their  nature,  pertain  to  a  general  reconnaissance,  will  be 
given  in  a  future  report. 

This  rapid  glance  at  the  physical  features  of  the  State,  while 
it  indicates  their  marked  peculiarity,  will  serve  at  the  same  time 
as  a  guide  in  following  the  detailed  operations  of  the  Geodetic 
and  Topographical  parties* 

ARTIFICIAL   FEATURES. 

Internal  Improvements. 

The  position  occupied  by  the  State  of  New  Jersey,  with  refe- 
rence to  the  large  and  thickly  populated  States  of  New  York  and 
Pennsylvania,  the  peculiar  advantages  derived  from  its  shores 
being  watered  by  two  of  the  finest  rivers  in  the  United  States, 
and  especially  ^its  position  with  reference  to  the  harbor  of  New 
York,  all  combined  to  call  the  early  attention  of  its  citizens  to  the 
value  and  necessity  of  artificial  means  of  communication. 

Accordingly,  we  see  projected  and  carried  out,  a  system  of 
railways  and  canals,  which,  while  they  have  added  materially  to 
the  wealth  of  the  State,  have  also  conferred  great  benefit  upon 
the  adjoining  States,  and  upon  the  country  at  large.  It  has  been 
the  policy  of  the  State,  instead  of  attempting  these  internal  im- 
provements by  the  State  Government,  thereby  opening  an  avenue 
by  which  its  finances  might  become  embarrassed,  and  the  credit 
of  the  State  endangered,  to  confer  such  privileges  upon  incorpo- 
rated companies  as  to  induce  private  enterprise,  with  private 
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capital,  to  andertake  these  public  vorks.  The  result  U,  tUat  the 
State  Las  a  revenue  without  taxation,  and  a  treasury  free  from 
4obt,  while  railroads  and  canals  intersect  the  cooatry  in  ererj 
direction. 

The  following  statement  exhibits  the  general  nature  and  extent 
of  the  internal  improvements  of  the  State.  It  is  not  as  complete 
u  would  be  desirable ;  still  there  are,  it  is  presumed,  no  material 
«rrors. 


Delawcre  and  Raritan  Canal. 
This  important  work  commences  at  New  Brunswick,  the  tead 
of  navigation  of  Raritan  river,  and  extends  to  Bordentown,  where 
it  enters  the  Delaware  river,  being  forty-three  miles  in  length. 
It  is  seventy-five  feet  wide  at  the  surface,  forty-seven  feet  wide 
at  the  bottom,  and  nine  feet  deep- 
There  are  seven  locks  at  each  end,  each  two  hundred  and 
twenty  feet  long  and  twenty-four  feet  wide,  admitting  the  transit 
of  boats  of  five  hundred  tons  burden.  The  canal  is  supplied 
with  water  by  a  feeder  extending  twenty-two  miles  above  Tren- 
ton. It  connects  with  the  Delaware  division  of  the  PeDn^lTaoia 
Canal,  and  is  at  present  tiie  principal  avenue  through  which  New 
York  it  supplied  with  coal.  It  also  commands  a  large  amount  of 
freight  between  New  York  and  Philadelphia,  end  is  nangatod  by 
regular  lines  of  propellers  moving  between  the  two  cities. 

The  annual  transportation  of  cood  is  over  one  million  tons  ;  of 
gruD  over  one  million  bushels  ;  and  about  two  hundred  thonaaod 
tons  of  general  merchandise. 

.  Cost  of  the  canal    ....        -  |3,T07,915  90 
Receipts  for  th«  year  1854  -        -        •  474,740  89 

Expenses       »        «  ...       171,758  98 

Earnings        «        «  ...  803,186  41 
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The  Morris  Canal* 

This  canal  extends,  by  a  cironitous  route,  from  ilie  Hudson 
riyer  at  Jersey  City  to  the  Delaware  river  at  Philipsborg,  oppo- 
site Easton,  where  it  connects  with  the  Lehigh  Canal  of  Penn- 
sylvania. The  boats  are  carried  over  the  chain  of  the  High- 
lands by  means  of  a  series  of  locks  and  inclined  planes.  This 
canal  was  projected  for  the  purpose  of  opening  a  means  of  com- 
mumcation  between  the  coal  fields  of  Pennsylvania  and  the  large 
mineral  deposits  of  the  northern  portion  of  the  State,  and  be- 
tween the  latter  and  the  New  York  market.  It  is  one  hundred 
and  one  miles  and  three  quarters  in  length,  thirtjr-two  feet  wide 
at  the  top,  twenty- two  feet  at  the  bottom,  and  four  feet  deep. 

The  locks  are  seventy-five  feet  in  length,  and  nine  feet  wide. 
Their  limited  capacity  prevent  the  canal  from  transporting  a 
large  amount  of  coal,  but  it  has  been  the  means  of  opening  to 
market  a  vast  amount  of  mineral  wealth,  and  may  be  regarded 
as  a  source  of  great  vitality  to  the  northern  counties  of  the  State; 
while  its  conception  and  execution  bear  evidence  of  a  skill  and 
perseverance  which  has  not  been  without  its  eflfect  upon  the  State 
at  large. 

BAILROADS. 

Camden  and  ^mboy  Railroad. 

This  was  the  first  railroad  built  in  the  State.  It  extends 
from  Amboy,  on  Raritan  Bay,  to  Camden,  on  the  Delaware,  op- 
posite Philadelphia.  It  connects  with  New  York  by  steamboat, 
and  with  Philadelphia  by  a  ferry.  It  is  ninety  miles  in  length, 
and  has  a  branch  road  from  Camden  to  New  Brunswick,  where  it 
meets  the  New  Jersey  Railroad.  Upon  it,  in  connection  with 
the  New  Jersey  Railroad,  is  thrown  not  only  all  the  travel  be- 
tween  the  two  largest  cities  in  the  Union,  but  between  the  two 
great  diviflions  of  the  country. 

As  might  be  expected  from  such  relations,  it  commands  an 
immense  amount  of  passenger- traffic,  and   ranks  among  the 
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moBt  successful  and  productive  works  of  the  kind.  It  is  mncli 
more  impoTtant  &s  a.  route  of  travel  than  commerce,  since  the 
Dcliiware  and  Raritan  Canal,  which  has  the  same  general  direc- 
tion and  connections  is  a  hettcr  medium  for  heavy  transportation. 

Cost  of  the  road $4,763,184  58 

Raceipta  for  the  year  1854    -        -        -        1,682,486  23 
Expensea    «        «      "  ...    1,130,092  10 

Eaminga    "        "      »       .        -        -  552,4.57  IS 

JVew  Jersey  Railroad. 
The  New  Jersey  R^lroad  extends  from  Jersey  City  to  New 
Brunswick,  thirty-one  miles,  puging  through  the  largs  mao- 
ufacturiug  towns  of  Newark  and  Rahway.  At  Elizabeth  City 
it  connects  with  the  New  Jersey  Central  Railroad,  and  thence 
with  the  great  coal  basin  of  Pennsylvania.  This  road  is  of 
great  local  importance,  bnt  its  chief  traffic  is  in  connection  willi 
the  Camden  and  Amboy  branoh  road  from  New  Branswick  to 
Camden,  by  which  it  is  extended  to  Philadelphia,  making  a  tottl 
length  of  eighty-seven  miles. 

Cost  of  the  road §3;230,502  51 

Receipts  for  the  year  1854  -       -        -  824,032  93 

E^nses     «        «      «         ...        383,585  21 
Nett  eaminga        "      "     -        .        -  440,447  72 


Central  Railroad  of  JVeto  Jersey. 
The  Central  Railroad  of  New  Jersey  ranks  high  in  proapee- 
tiTe  importance,  while  its  local  value  is  now  very  great.  It  ex- 
tends from  Elizabeth  Port,  on  Newark  Bay,  to  Phillipsbnrg,  on 
the  Delaware,  opposite  Easton,  being  aizty-three  miles  in  lei^th, 
passing  thronih  the  most  fertile  portions  of  the  countiea  of  Ea- 
sez,  Somerset,  Hunterdon  and  Warren.  At  Elizabeth  City  it 
connects  with  steamboat  to  New  York.  At  New  Hampton  it 
connects  \rith  the  Warren  Railroad,  extending  to  the  Water 
Gap,  where  it  meets  the  Delaware,  Lackawanna  and  WeBtem 
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Railroad  of  Pennsylvania.     At  Easton  it  forms  a  connection 
with  the  Lehigh  Valley  Railroad,  and  thence  with  the  Daaphin 
and  Susquehanna,  and  the  Catawissa  Railroads ;  all  extending 
into  the  heart  of  the  great  coal  basin  of  Pennsylyania.     This 
road  has  now  a  double  track,  and  the  company  has  contracted  to 
deliver  in  New  York  the  coming  year  five  hundred  thousand  tons 
of  coal.    It  is  contemplated  to  extend  this  road  to  Jersey  CSty, 
crossing  Newark  Bay  at  its  entrance. 
Cost  of  the  road     ......  (2,805,688  71 

Receipts  for  the  year  1854  ...  878,145  88 

Expenses    "        «      "        ...        197,849  48 
Nett  earnings        "      «     .       .        .  180,795  90 

Morris  and  Essex  Railroad* 

This  is  an  important  road,  having  charaoteristios  similar  to 
the  Central  road.  It  extends  from  Newark  to  Hackettstown^  a 
distance  of  fifty-three  miles,  with  a  proposed  extension  to  the 
Water  Gap. 

Its  cars  run  over  the  rails  of  the  New  Jersey  Railroad  from 
Newark  to  New  York.  From  Hackettstown  it  is  intended  to 
extend  the  work  to  a  point  on  the  Delaware  river,  opposite  the 
Water  Gap,  where  it  will  connect  with  roads  leading  into  the 
Lackawanna  valley,  thus  afibrding  another  outlet  from  the  great 
coal  basin  to  the  seat  of  commerce.  The  local  traffic  of  this 
road  is  rapidly  increasing,  which  fact  may  be  stated  for  all  roads 
in  the  State.  When  the  extension  of  this  road  is  completed,  it 
will  be  one  of  the  most  important  coal  roads  in  the  country,  and 
it  will  also  have  a  powerful  effect  upon  the  developement  of  the 
rich  mineral  districts  through  which  it  passes. 

Cost  of  the  road $1,549,621  68 

Receipts  for  the  year  1854  -        -        -  233,595  64 

Expenses    «        '<      «          ...  184,216  33 

Nett  earnings       «      «     -        .        -  99,379  81 
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Bflvidcre  Delaware  Railroad. 

This  road  extends  from  Trenton  along  the  Delaware  rivei  to 
Belvidcre,  in  the  county  of  Warren.  It  la  an  important  road  as 
an  auxiliary  communication  between  Philadelphia  and  the  north- 
eaBtern  coal  basin  of  Pennsylvania.  At  Lambcrtville  it  oon- 
nectfl  with  the  Flemington  Railroad  to  Flemiugton,  which  ia  now 
used  as  a  branch  of  this  road.  At  Phillipsburg  it  intersects  and 
connects  with  the  Central  Railroad. 

The  total  length  of  the  road,  including  the  branch  to  Fleming- 
ton,  is  seventy-five  mites.  At  Trenton  it  connects  with  the 
Camden  and  Amboy,  and  the  Philadelphia  and  Trenton  Rail- 
roads. This  road  has  not  been  long  enough  in  operation  to  form 
a  correct  estimate  of  its  work. 

The  cost  of  it  has  been  upwards  of  $2,500,000. 

H  Warren  Railroad. 

^^  The  Warren  Railroad  extends  from  the  Delaware  river,  at  the 
Water  Gap,  in  the  county  of  Warren,  to  the  Central  Railroad 
of  New  Jersey,  near  New  Hampton,  haying  a  branch  to  Belvi- 
dere.  It  connects  at  the  Delaware  river  with  the  Delaware, 
Lackawanna  and  Western  Railroad,  of  Pennsylvania.  Tha 
branch  road  connects  with  the  Belvidere  and  Delaware  RMboad 
at  or  near  Belndere.  This  road  is  not  yet  completed.  Wbea 
it  is  done,  the  Central  road  will  have  three  connections  with  thft 
ooiJ  basin. 
A  correct  estimate  cannot  yet  be  formed  of  its  costs  or  results* 

FUmingion  Railroad. 

The  FlemingtoQ  Railroad,  from  Lsmbertville  to  FlemingbHi, 
in  the  eounty  of  Hnnterdon,  is  twelve  miles  in  length,  and  is  an 
agricnltoral  road,  worked  as  a  branch  of  the  Belvidere  Delswve 
Railroad. 

Cut  of  the  road $211,281  63 
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Frteholi  and  JatneAurg  Railroad. 

An  agricnltaral  road  in  the  connty  of  Monmouth.  It  extendi 
from  Freehold,  the  county  town,  to  Junesburg,  where  it  oonneoti 
<with  the  Camden  and  Amboy  road. 

It  is  eleven  miles  in  length,  and  cost  1168,748  91* 

BurKngitm  arid  Mount  Holly  Railroad. 

A  branch  of  the  Camden  and  Amboy  road  from  Burlington  to 
'Mount  Holly,  in  the  county  of  Burlington. 
It  is  six  miles  in  length,  and  cost  $168,768  91. 

Sussex  Mine  Railroad. 

This  road  extends  from  Newton  to  Waterloo,  in  the  county  of 
Sussex.  It  is  twelve  miles  long,  connecting  with  the  Morris  and 
Essex  Railroad  at  Waterloo.  It  is  an  agricultural  road,  used 
principally  for  the  transportation  of  iron ;  cost  about  $800,000. 

Millstone  and  Jfew  Bruns%oick  Railroad* 

This  is  an  agricultural  road  from  Millstone  to  New  Bruns- 
wick, in  the  county  of  Somerset,  six  and  sixty-three  hundreddid 
miles  in  length,  and  cost  $106,636  22. 

Camden  and  .Atlantic  Railroad. 

This  is  an  agricultural  road,  extending  from  Camden,  on  the 
Delaware,  to  Atlantic  City,  on  the  Atlantic  Ocean,  passing 
through  the  central  portion  of  the  counties  of  Camden  and  At- 
lantic. This  road  depends  for  its  success  upon  the  cultivation 
.4U[id  development  of  a  large  area  of  land  hitherto  a  dense  forest. 
The  trees  are  gradually  disappearing  under  the  hands  of  the 
woodman,  and  a  few  years  will  work  an  entire  change  in  the 
whole  face  of  the  country.  It  is  also  anticipated  that  this  will 
form  a  connection  with  a  new  route  for  transportation,  between 
New  York  and  Philadelphia.  Atlantic  City,  one  of  the  termi- 
nii  of  the  road,  is  a  place  of  resort  in  the  summer  season,  where 
.is  found  excellent  sea  bathing.  The  road  is  sixty  miles  in 
length,  and  cost  $1,499,185  91. 
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Palerson  and  Hudson  River  Railroad, 
From  PatersoD  to  Jersey  City,  ia  serenteen  miles  in  length; 
coat  $630,000,  and  ia  leased  to  the  Erie  Railroad  Company. 

Palerson  and  Ramapo  Railroad, 

From  PaterBon  to  Ramapo,  neiir  the  State  line,  ia  the  contin- 

Q&tioD  of  tlie  Patereon  and  Hudson  River  Railroad.      It  is  lev- 

entees  miles  in  lengtb,  cost  $350,000,  and  U  leased  to  the  Kris 

Railroad  Company. 

Aeto  York  and  Erie  Railroad. 

Thie  road  having  leased  the  two  last  mentioned  road«,  has 
increased  the  gauge,  and  run  its  passenger  cars  to  Jerse;  City, 
instead  of  Piermont  as  heretofore. 

Besides  the  railroads  which  have  been  enumerated,  there  are  a 
large  number  which  have  been  projected  in  different  parts  of  the 
State,  some  of  which  will  undoubtedly  be  completed  within  a 
short  period.  There  are  but  three  which  from  their  importance 
call  for  a  special  notice  in  the  present  report. 

Delaware  and  Hudson  River  RaUroad. 

This  road  ia  projected  by  the  Pennsylvania  Coal  Compuy^ 
vLo  are  the  owners  of  a  very  large  tract  of  land  in  the  Pcdii- 
Bylvanik  Coal  Basic.  The  coal  from  the  mines  has  been  and  ia 
now  bronght  to  market  by  the  way  of  the  Delawaie  and  Htidaon 
Canal,  and  being  limited  by  the  capacity  of  the  canal,  the  oom- 
pany  is  able  to  bring  to  market  neither  the  amount  they  are  able 
to  toice,  nor  an  amonnt  sufScient  to  supply  the  demand.  A 
Strong  necessity  to  obtain  some  other  avenue  to  market  has  thsB 
been  forced  upon  them.  The  mode  by  which  they  propose  to 
transport  their  coal,  whilo  it  is  novel  and  interesting  in  its  dengu, 
irould  in  the  event  of  its  execution,  be  of  very  great  valne  to  th» 
northern  portion  of  the  State. 

It  ia  well  known,  and  more  clearly  shown  in  the  topographicat 
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description  of  the  State,  that  while  the  territory  of  New  Jersey 
is  the  shortest  route  to  the  seaboard  from  the  coal  basin,  the 
yalne  of  distance  is  lost  from  the  fact  that  almost  insormoonta- 
ble  barriers  obstruct  a  direct  communication.  The  construction 
of  the  Morris  Canal  was  an  e£fort  to  obviate  this  difficulty,  bat 
for  want  of  capacity  it  has  not  accomplished  its  object*  On  the 
other  hand,  the  New  York  and  Erie  Railroad,  and  the  Central 
Railroad  of  New  Jersey,  by  gomg  around  these  obstacles  have 
sought  to  avoid  the  difficulty. 

The  plan  proposed  by  the  Pennsylvania  Coal  Company  is 
what  is  called  the  Gravity  road.  It  seeks  to  make  the  obstacles 
themselves  useful  while  surmounting  them,  that  is  to  say,  by 
means  of  a  series  of  inclined  planes,  with  short  ascents  and 
long  descents  and  stationary  en^es  at  the  summit  of  each  plane. 
The  cars  being  raised  up  the  short  ascent  by  means  of  the  en- 
gines, are  suffered  to  descend  the  slope  by  force  of  gravity. 
The  route  proposed  is  to  ascend  to  an  elevated  point  on  the  Blue 
Mountains,  at  the  Walpack  Bend,  from  there  alternately  de- 
•cending  and  ascending  along  the  western  slope,  until  i(  reaches 
Culver's  Gap ;  from  thence  it  descends  into  and  crosses  llie  Kit- 
talanny  valley,  then  ascending  the  Hamburg  mountain  to  Snuff- 
town,  it  descends  in  one  long  plane  to  the  Hudson  Qiver.  It  is 
seen  that  this  route  passes  through  the  very  heart  of  the  great 
iron  region  of  the  State,  and  should  the  project  be  carried  into 
soooessful  execution,  the  hum  of  busy  industry  will  replace  the 
silence  of  these  mountains  and  valleys.  . 

The  West  Jersey  Railroad. 

In  this  project  is  embraced  several  different  routes,  having  for 
their  object  the  developement  of  the  south-western  portion  of 
the  State,  or  the  area  included  principally  within  the  limits  of 
the  counties  of  Camden,  Gloucester,  Salem,  Cumberland  and 
Cape  May. 

These  counties  are,  from  their  position,  off  from  the  general  line 
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oF  tr&vel,  and  the  market  is  readied  Eolcly  by  steamboat  com- 
munioatioa  oa  the  Delaware,  requiring  all  the  prodaos  to  b9 
transported  to  the  steamboat  landings. 

A  railroad  with  a  central  location  would  be  of  groat  ben^t, 
not  only  as  a  means  of  transportation  for  the  present  prodacls, 
but  also  by  increasing  the  facilities,  to  increase  the  products. 
The  different  routes  which  hare  been  surveyed  to  this  end  ar» 
shown  on  the  sketch. 

Dela'care  and  Raritan  Bay  Railroad, 
This  road  is  a  project  for  materially  shortening  time  and  dis- 
tance between  the  northern  and  southern  sections  of  the  Uoioo. 
The  eastern  portions  of  the  States  of  New  Jersey,  Delaware  and 
Maryland,  on  account  of  the  uaiformly  level  nature  of  the  soi- 
face,  offer  peculiar  facilities  for  the  construction  of  railrosdi. 
The  obstacles  to  a  connected  line  of  road  are  the  bays  which 
iatervene.  It  is  proposed,  by  means  of  a  regular  connectiofi 
between  boats  and  cars,  to  form  a  direct  line  of  connection  be- 
tween Pfew  York  and  Norfolk.  The  part  of  the  line  whioh  list 
in  New  Jersey  is  laid  down  on  the  mnp. 

As  far  as  this  State  is  concerned,  it  must  be  of  great  benefit 
to  it  as  a  means  of  developing  a  large  area  of  land  now  lying 
tutpiodnotiTe. 

Conwlm,  Pemberton  and  Frtehold  Railroad, 
A  company  has  been  chartered  for  the  purpose  of  oonfltraet* 
ing  a  railroad  between  the  points  indicated  in  the  ftbore  titk, 
and  the  surreys  for  location  have  been  made.  A  glance  at  the 
accompanying  sketch  will  show  at  once  that  it  passeH  through  • 
district  yet  unvisited  by  any  line  of  railroad.  In  addition  to 
this,  it  is  a  new  district,  with  its  soil  still  covered  to  a  great  ox- 
tent  with  a  primitive  forest.  A^  ^  means  of  agricultural  defd- 
opement,  the  road  possesses  striking  features,  and  although  Ae 
present  population  along  the  line  proposed  is  not  very  great,  yet 
there  is  no  doubt  that  its  completion  would  produce  an  mtire 
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change  in  the  whole  face  of  the  eoantry^  and  open  for  cnltiTation 
m  extenaiye  area,  which  as  it  now  iS)  might  aa  well  be  in  the 
!ar  west. 

It  is  proposed  in  the  final  report  to  give  a  foil  and  illastrated 
iescription  of  every  work  of  public  interest,  that  may  be  at  that 
ime  completed  within  the  limits  of  the  State.  At  the  present 
late  the  total  length  of  completed  railway  in  the  State  is  five 
londred  and  four  miles,  costing  about  twenty  millions  of  dollars. 

FIELD    WORK. 

(hgamzatum  of  parties. 

There  is  no  duty  connected  with  the  survey  more  difficult  or 
lelicate  than  the  organization  of  the  different  parties.  Their 
laties  are  of  such  a  nature  as  to  require  the  greatest  skill,  com- 
bined with  the  highest  integrity.  As  the  parties  are  broken  up 
kt  the  close  of  the  season,  we  are  deprived  of  the  advantages 
f hich  would  be  derived  from  their  increased  proficiency.  Much 
lepends,  therefore,  upon  judgment  in  selectiog  proper  persons 
or  the  different  positions,  and  there  is  always  a  chance  of  being 
leceived,  until  their  character  and  capacity  have  been  tested  in 
he  field.  Fortunately,  but  few  instances  have  occurred  in  which 
lie  persons  were  not  what  they  professed  to  be,  and  these  were 
lot  such  as  to  result  in  any  material  detriment  to  the  survey. 

Both  tiie  triangulation  and  topographical  parties  are  composed 
)ermanentiy  of  a  chief,  a  first  and  a  second  assistant.  When 
lireumstances  require  it,  one  or  more  temporary  assistants  are 
mployed.  The  chief  has  the  immediate  charge  of  the  party, 
tnd  upon  him  depends  its  good  conduct,  and  the  accuracy  of 
he  work.  He  keeps  a  daily  journal  of  everything  connected 
fith  the  survey  which  transpires  in  his  party,  and  transmits  a 
reekly  abstract  of  the  same  to  the  office.  The  first  assistant 
pives  to  the  chief  such  assistance  as  he  may  require  in  the  de- 
ails  of  the  work.  He  also  keeps  a  record  of  all  the  informa- 
ion  he  may  be  able  to  obtain  concerning  the  character  of  the 
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soil  &nd  mineral  deposits ;  communicating  semi-monthly  all  of 
tho  items  connected  with  the  geology  of  the  district  in  which  the 
party  may  be  located,  which  ho  may  deem  of  sufficient  impor- 
tAnce.  These  reports  are  of  material  asEistance  to  the  Geolo- 
*  gist  in  going  over  the  ground.  The  duties  of  the  second  asaiit- 
^  ant  aro  more  manual  than  otherwise. 

As  soon  as  each  plane  table  sheet  ii  completed,  it  is  tnmei 
Q  the  office,  accompanied  with  a  manual  contaiiung  the  aiaa- 
ibers  corresponding  to  the  house  on  the  sheet,  and  the  names  of 
I  ^te  occupants  of  each  house,  the  amount  of  cultivated  and  nii> 
oltivated  land  in  each  farm,  the  depth  of  every  well,  and  tlu 
1  pEissed  through  in  digging  it,  the  three  crops  which  hate  the 
VjUghest  average,  and  if  any  what  mill  or  mineral  property  it 
I  lieing  worked  or  developed  by  any  person  whose  name  is  in  the 
[  OannaL 

This  farniehes  a  complete  index  to  the  present  conditaon  d 
K'fVery  section  of  the  State,  upon  which  reliable  estimates  oi 
1  Calculations  may  be  based.  J 

TBIANGtILATIOPf. 

In  the  examinatioii  of  the  physical  features  of  the  SWs  a* 
hare  seeo  that  while  in  the  northern  division  we  hare  two  diatioit 
mouDtaia  ranges,  besides  many  isolated  points  of  elevatKatA* 
■oathem  divifflOD  presents  scarcely  a  single  prominent  puattiv 
therefore  that  a  triangulation  of  the  latter  can  tmly  be  MXW 
plished  by  erecting  stations  at  the  necessary  points,  bfidle** 
that  the  triangulation  would  be  first  pushed  towards  Ibe  bmAi 
more  especially  since  the  Coast  Surrey,  in  prosecuting  Us  bydlS' 
graphy,  has  completed  a  secondary  triangulation  of  tlie  AtlaaW 
coast,  and  the  Delaware  river  as  far  as  Trenton,  thus  pnng  A* 
|dane-table  parties  in  the  southem  counties  a  sufficient  nu^ei* 
geographical  points  to  enable  them  to  prosecute  their  work  wiA- 
out  chance  of  error. 

As  was  stated  in  the  report  of  last  year,  the  coast  of  tbe  Um- 
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ted  States,  for  the  parpose  of  the  geodetic  survey,  has  been 
divided  into  eleven  sections,  in  each  of  which  a  base  line  from 
five  to  ten  miles  in  length  has  been  measured.  The  coast  of  New 
Jersey  is  included  in  the  second  of  these  sections,  the  base  oi 
which  is  on  Fire  Island,  which  adjoins  the  coast  of  Long  Island. 
The  primary  triangulation  extends  across  the  State,  from  Amboy 
to  Trenton,  and  down  the  Delaware  river.  The  neoessity  for 
measuring  a  base-line  in  the  State  is  thus  obviated,  since  a  side 
of  this  primary  triangulation  can  be  assumed  as  our  base  of  ope- 
rations. The  side  which  has  been  selected,  is  the  line  forming 
Mount  Rose  station,  in  the  county  of  Mercer,  with  Springfield 
station  in  the  county  of  Essex.  The  length  of  the  line  is  twenty* 
nine  miles  and  forty-three  hundredths.  The  latitude  of  Mount 
Rose  is  40  deg.  22  min.,  and  its  longitude  74  deg.  48  min.  The 
latitude  of  Springfield  is  40  deg.  41  min.,  and  its  longitude  74 
d^.  21  min.  This  line  occupies  a  central  position,  and  is  very 
favorably  situated  for  the  ccmtinuation  of  the  triangulation,  espe- 
eially  towards  the  north.  The  many  prominent  points  there 
finind  have  afforded  us  a  choice  of  positions,  and  we  have  thui 
been  able  to  establish  such  stations  as  to  give  us  well  conditioned 
triangles,  which  we  have  extended  to  the  Delaware  river,  and  the 
nertiiem  boundary,  one  station  being  in  the  State  of  New  York, 
The  number  of  stations  occupied  is  25 ;  the  number  of  observa- 
tions made  is  460. 

The  whole  net-work,  as  far  as  has  been  completed,  including 
&at  of  the  Coast  Survey,  is  shown  in  the  accompanying  sketch* 
The  heights  of  all  the  stations  occupied  have  been  determined  by 
neaiui  of  a  barometer.  A  table  of  all  the  geographical  positione 
wldeh  have  been  determined  in  the  State  is  annexed,  for  reference 
IB  local  surveys.  The  triangulation  party  has  been  under  the 
fireetion  of  Mr.  Fuellhart,  who  has  exhibited  throughout  a  com- 
mendable activity. 
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PLANE  TABLE  WORK. 

The  provisions  of  the  act  authorizing  tho  auryey  require  tbit 
eftch  county  shall  be  completed  separately,  consequently  the  ope- 
rations of  each  plane  table  party  have  been  limited  by  the  coon^ 
divisions. 

Operations  have  been  carried  on  during  the  season  in  uios 
couDtiea,  to  wit:  Sussex,  Warren,  Morris,  Hudson,  Monmonti, 
Salem,  Cumberland,  Cape  May,  and  Atlantic.  Of  tfaese,  Sussex 
and  Cape  May  are  completed — while  Salem,  Morris,  Monmontb, 
ajid  Warren  are  nearly  ao — with  material  progresa  in  tiie  others. 
The  following  detailed  account  eshifaits  the  progresa  of  the  work 
in  each  county : 

County  of  Svssex. 

The  field-work  of  a  large  portion  of  this  county  was  completed 
during  tho  latter  portion  of  the  paat  year. 

Tbia  being  the  first  work  done  in  the  survey,  and  done,  in  t 
great  measure,  with  the  assistance  of  young  men,  who,  t«  aay  dis 
least,  were  unpriicticed  in  their  duties,  it  is  natunl  to  snppw 
that  a  certain  degree  of  revision  was  neceasary  to  insure  the 
accttrftoy  of  &eir  work.  This  revision  has  been  made,  sad  4( 
topograpliy  of  the  county  completed,  and  it  ia  presumed  tttt  M 
material  errors  will  be  found  in  it. 

The  plane  table  party  saaigued  to  duty  in  this  ooonty  fatokte 
£eld  on  the  8d  day  of  April,  under  the  ohai^  of  Mr.  ChaikiA- 
Heering ;  Mr.  T.  B.  Brooks,  first  aasiatant.  Until  tiie  Ist  tf 
June  their  operations  were  greatly  impeded,  by  the  extreme  qUt' 
tity  of  rain  which  fell  in  the  months  of  April  and  May ;  nerC 
theless  the  party,  by  their  industry  and  strict  attention  to  their 
duties,  were  enabled  to  complete  the  field-work  of  the  ocnmtj  oa 
the  Ist  of  September.  Mr.  Heering  was  transferred,  on  the  Ist 
of  August,  to  the  Morris  County  party,  and  his  place  takon  faf 
T.  BeutoD  Brooks,  who  applied  himself  so  closely  to  his  duties  ai 
to  injure  his  health,  and  render  it  necessary  for  him  to  proceed 


to  the  South.    He  anticipates  joiiiiDg^  in  the  spring,  with  renewed 
health. 

The  map  of  the  whole  county  of  Sussex  is  now  drawn,  and  sub-* 
mitted  with  the  report. 

County  of  Morris. 

A  plane  table  party  took  the  field  in  this  county  on  the  1st 
day  of  May,  under  the  direction  of  Mr.  Fuellhart ;  Mr.  R.  W. 
Patterson,  first  assistant. 

From  that  time  until  the  1st  of  August,  when  he  was  relicTed 
from  the  charge  of  the  party  by  Mr.  Heering,  Mr.  Fuellhart 
turned  into  the  office  two  plane  table  sheets,  each  containing  one 
hundred  square  miles,  exhibiting  a  large  amount  of  labor.  Mr. 
Heering  remained  in  charge  of  the  party  until  the  first  of  No- 
Tember,  and  completed  about  one  hundred  and  thirty  square  miles. 
On  Ae  above  date  the  field-work  of  Morris  County  was  suspended 
fiur  the  season,  and  Mr.  Heering  was  transferred  to  the  charge  of 
ft  party  in  Cumberland  County.  The  party  will  resume  the 
field  in  this  county  early  in  the  spring,  and  the  map  will  be  com* 
pleted  by  midsummer. 

County  of  Salem. 

"While  the  absence  of  mountains,  and  even  of  hills,  in  the  south- 
em  portion  of  the  State,  relieves  the  topographer  from  a  great 
deal  of  labor  in  respect  to  contour  lines,  nevertheless  these  very 
features  of  the  surface  is  an  impediment  in  the  way  of  rapid  pro- 
gress. The  want  of  elevated  points  compels  him  to  increase  the 
number  of  his  stations,  and  the  forests  intercept  the  view  entirely. 
The  streams,  also,  in  a  flat  country,  especially  near  the  sea,  are 
very  tortuous,  and  as  a  general  thing  are  too  deep  to  be  forded — 
and  there  being  but  few  bridges,  a  great  deal  of  time  is  lost  in 
mmply  going  from  one  point  to  another. 

These  remarks  apply  to  all  the  work  done  in  the  lower  coun- 
ties, more  particularly,  however,  to  the  county  of  Salem.  The 
party  assigned  to  do  duty  in  this  county,  was  placed  in  the  field 
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oa  the  twentietli  of  April,  and  withdrawn  on  the  twenty-fourth  o( 
October.  About  one  humlred  and  twenty-Sve  sqaare  miles  of 
tOTiography  waa  completed,  which,  with  the  topography  accom- 
pliBhed  by  the  Coast  Survey,  and  drawn  on  the  map  of  Delawtn 
Bay,  leaves  a  comparatiyely  Email  portion  of  the  coonty  remain- 
ing. The  whole  county  will  be  completed  early  in  the  ensuing 
season. 

County  of  Monm6\Uh. 

The  party  took  the  field  ia  this  eountj  on  the  lat  day  of  May,  j 
under  the  charge  of  Mr.  G.  Becbtlc.  As  this  county  bordo^ 
vpon  New  York  Harbor,  a  considerable  portion  of  its  topography 
bas  been  completed,  and  engraved  upon  the  large  maps  of  tl^Cf 
hwbor,  printed  by  the  Coast  Survey. 

Tho  party  commenced  operations  on  a  line  drawn  through  IU4' 
Bank  and  Shrewsbury,  and  worked  into  the  interior.  About  OW 
hundred  and  forty-five  square  miles  of  topography  waa  complete^) 
in  addition  to  that  of  the  Coast  Surrey,  making  a  total  of  abenly, 
two  hundred  and  fifty  square  miles.  The  extreme  accuracy  ajT 
detail  measurement  maintained  by  the  chief  of  this  party,  tali 
which  is  not  essential  or  practicable  in  a  map  of  titis  nature 
caused  a  slower  progress  than  would  otherwise  have  been  aooaa- 
pliihed.  Mr.  Becbtle  has  exhibited,  throughout  the  Be«sc»i,i 
praiseworthy  degree  of  industry  and  conscientiouaness.  Mr.  I.  H. 
Bunnell  was  the  first  assistant  of  this  party  during  the  greattt 
part  of  the  season. 

Coanty  of  Hudson. 

A  party  waa  placed  in  the  field  in  this  country  on  t^  twait|f> 
sixth  of  April,  but  in  consequence  of  the  fact  that  the  oonuais* 
noners  on  harbor  encroachments,  appointed  by  the  GoTerDor  cf 
the  State  of  New  York,  having  decided  to  make  a  re-snrvey  of 
the  harbor  and  adjoining  lands,  which  snrvey  was  commcncsd, 
nader  the  direction  of  the  Supeiintendent  of  the  Coast  Surr^t 
it  was  deemed  advisable  to  suspend  operations  in  this  county,  nii 
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withdraw  the  parfcy  until  soeh  re-sarYej  was  cempleted,  when  we 
shall  have  the  benefit  of  it. 

County  of  Warren. 

On  being  withdrawn  from  the  county  of  Hudson,  the  plane 
table  party,  under  the  charge  of  Mr.  6.  G.  Friedlein,  as  ohief^ 
with  Mr.  Charles  E.  Baldwin  as  first  assistant,  was  transferred 
to  the  county  of  Warren.  They  remamed  in  the  field  until  the 
6th  of  Noyember.  During  this  time  the  most  difficult  part  of  the 
topography  of  the  county  was  completed,  embracing  the  norther^ 
portion,  from  the  county  of  Morris  to  the  Delaware  RiYsr,  and 
north  of  Ae  line  from  Hackettstown  to  the  Delaware  Water  Ovf. 
TJie  party  worked  with  due  diligence,  and  the  plane  table  sheets, 
as  well  as  the  field-notes,  exhibit  great  care  and  accuracy  of 
detaiL 

County  of  Cape  May. 

The  party  took  the  field  in  this  county  on  the  20th  of  August, 
Mr.  y.  E.  Koerber,  chief  of  the  party,  and  Mr.  0.  Dietis  first 
assistant.  The  very  peculiar  nature  of  this  county  being  almost 
a  perfect  level,  and  covered  for  the  most  part  with  a  dense  growtli 
of  trees,  through  which  aninfinite  number  of  roads  ramify  them- 
selves in  every  direction,  rendered  the  work  here  a  matter  of 
patient  industry  and  tedious  labor.  No  elevated  points  present 
themselves  upon  which  the  topographer  can  establish  himself, 
and  determine  his  position.  He  must  needs  follow  every  road 
with  a  chain  and  compass,  oftentimes  having  his  way  intersected 
with  interminable  swamps,  and  for  miles  and  miles  no  human 
habitation  meet  his  eye.  The  survey  of  the  county  is  now 
completed,  and  the  party  is  engaged  in  the  county  of  Atlantic. 

County  of  Cuumherland. 

This  party,  under  the  charge  of  Mr.  Charles  A.  Heering, 
with  Mr.  I.  M.  Bonnell  as  first  assistant,  was  transferred  to  this 
county  from  Morris.    On  the  first  of  November  they  established 
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themselTes  apon  points  of  the  secondary  tri&nguUtion  of  the 
Coast  Survey,  in  the  vicinity  of  Greenwich,  and  arc  working  ia 
the  direction  of  the  interior.  One  plane  table  sheet  is  aboQt 
completed.  Should  tJie  weather  prove  favorable,  they  will  be 
able  to  tuTu  into  the  office  the  greater  portion  of  the  con&ty  by 
epring. 

County  of  Atlantic, 

The  party  operating  in  this  county  Ib  under  the  direction  of  ilbt 
V.  E.  Koerber,  and  is  the  same  party  which  completed  the  snt- 
vey  of  the  county  of  Cape  May. 

Their  first  plane  table  eheet  in  this  couoty  is  just  commence^ 
yet  judging  fr«m  the  fidelity  and  skill  displayed  by  the  pM^ 
thus  far,  we  may  look  for  their  completion  of  the  survey  of  tte , 
county  in  a  very  reasonable  time. 

TEUE    MERIDIAN    LINES. 

By  an  amendment  to  the  bill  making  an  appropriation  far  tfat 
continuation  of  the  survey,  it  was  made  incumbent  on  the  per- 
sons ia  charge  of  the  work  to  establish  several  lines  in  difiwnk 
portions  of  the  State,  indicating  the  direction  of  the  tme  meri^. 
jan,  for  the  purpose  of  furnishing  to  local  surveyors  a  mcana  of 
ascertaining  the  variation  of  the  compass  in  diSerent  localitiei 
at  different  times. 

Newark,  Trenton,  and  Camden,  were  designated  as  the  poiitll 
for  beating  these  lines.  It  Is  the  intention,  however,  to  estali' 
Ush  the  meridian,  if  possible,  in  every  county.  ReconsaiBBante 
for  selecting  favorable  positions  has  been  made  at  Fateiaoo, 
Trenton,  and  a  preliminary  line  located  in  Newark ;  also  Bont 
of  the  monnments  have  been  prepared.  Owing,  howerer,  to  the 
non-receipt  of  an  instrument  to  be  used  for  the  purpoee,  whiok 
it  was  expected  would  be  loaned  by  the  Coast  Survey,  the  liiM 
have  not  yet  been  located.  Early  in  the  ensuing  season,  when 
tiie  demand  for  their  instruments  will  not  be  so  great  in  tin 
Coast  Survey  office,  it  is  anticipated  Uiat  all  these  lines  will  he 
determined. 
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OFFICE   WORK. 

Drawing. 

In  the  drawing  division,  work  was  commenced  simnltaneooslj 
with  the  field  operations.  In  a  proper  organization  of  the  work^ 
the  projection  of  the  geodetic  net  work  forms  the  basis,  not  only 
JTor  the  drawing  of  the  maps,  bat  also  for  tibe  plane  table  sheets. 
This  will  be  first  referred  to. 

It  has  been  stated  that  the  conic  projection  has  been  selected 
for  the  map  of  the  State,  as  being  that  one  which  afforded  advan- 
tages oyer  all  others.    This  method  requiring  a  central  meridian, 
and  a  central  parallel,  we  have  selected  Princeton  as  the  central 
point.     Haying  drawn  Ae  principal  meridian  and  parallel,  and 
constructed  the  other  meridians  and  parallels  according  to  known 
principles,  which  have  been  referred  to,  we  divide  each  quadri- 
lateral of  projection  into  smaller  quadrilaterals,  corresponding 
to  the  size  of  the  plane  table  sheets ;  these  are  referable  b j  the 
co-ordinates  of  their  comers  to  the  central  point.    And  by  hav- 
ing on  each  sheet  at  least  three  trigonometrical  stations,  we  have 
no  difficulty  in  locating  the  precise  position  of  the  sheet  in  the 
field.     In  the  desire  to  accomplish  the  topography  of  certain 
district  for  the  use  of  the  Geologist,  the  system  has  not  been 
Blariotly  adhered  to,  but  the  necessity  for  a  deviation  from  it  no 
longer  exists. 

In  addition  to  plotting  the  geodetic  net,  calculatmg  and  plot- 
ting the  triangulation,  the  draughfemen  have  completed  the  maps 
of  the  counties  of  Sussex  and  Cape  May,  besides  furnishing  tra- 
cings of  nearly  all  of  the  plane  table  sheets  to  the  geologists, 
and  supplying  enlarged  copies  of  the  Coast  Survey  work  to  the 
different  pluie  table  parties. 

The  small  scale  upon  which  the  last  year's  field  work  in  the 
sounty  of  Sussex  was  done,  rendered  the  drawing  of  the  map  of 
;he  county  very  difficult.    The  patience  and  industry  which  has 
)een  shown  in  its  execution  are  worthy  of  praise. 
4 
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Mr.  J.  H.  Pieper,  principal  draughtBiuaD,  hae  been  luiremit- 
ting  in  tbe  discharge  of  his  duties,  giviDg  to  the  work  a  grert    ' 
deal  of  time  and  attention  not  called  for  by  the  terms  of  hia  em- 
ploy tn'ent.     - 

ETigTBving. 

Deeming  it  proper  that  the  character  of  every  part  of  tin 
work  should  be  in  keeping,  the  work  of  engraving  on  copper  vm 
commenced  in  the  month  of  Augost,  with  the  map  of  the  count/ 
of  Sussex,  on  account  of  the  drawing  of  that  county  being  com-  | 
pletcd.  The  map  will  be  in  four  plates,  two  of  which  are  near- 
ly finished.  The  execution  of  the  work  thus  far  haa  fully  met 
the  expectations  that  were  formed,  both  as  to  beauty  of  finiflE 
and  economy,  for  it  is  seen  that  if  one-half  the  prices  usually 
paid  for  the  most  ordinary  maps  is  fixed  for  these  maps,  tihe  coat 
of  engraving  and  printing  will  be  defrayed.  The  plates  can  bfl 
electrotypCil  at  the  Coast  Survey  office  in  Washington,  if  it  il 
deemed  advisable,  or  tbe  maps  may  be  printed  from  lithographiQ* 
transfer  plates. 

CONCLDHION. 

In  oonoluding  the  report,  a  brief  reference  sbould  be  made  fo 
one  or  two  futa,  which  have  been  mentioned  for  the  pnrpoae  of 
pomting  oat  more  distinctly  their  bearing  upon  the  general  wtJ- 
iare  of  tbe  State. 

It  appears  that  ont  of  4,960,595  acres  of  land  inoladed  wiA- 
in  the  limits  of  the  State,  the're  are  3,l92j604  acres  entirely 
nncaltivated.  Yet  there  are  in  New  Jersey  no  deserts,  nof  dii« 
nal  swamps,  where  the  labor  of  man  would  be  exhausted  in  nun 
cSerte  to  redeem  nature  for  his  wants.  No  charge  has  ent  been 
made  that  the  people  of  New  Jersey  are  deficient  in  eaei^,  in 
intelligence,  or  in  skill.  Still  there  mnst  be  some  reason  why 
60  much  tillable  land  should  remain  undisturbed  by  the  pIon|^ 
of  the  bnsbandman,  while  millions  of  non-prodncers  almost  with- 
in sight  stand  readj  to  produce  et$Tj  grain  that  is  offered  to 
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tkem.    The  reason  why  it  is  so  is  sufficiently  obvioaSi  bat  why 
it  should  remain  so  is  not  so  plain. 

Why  it  is  so,  arises  from  the  fact  that  the  early  settlers  of 
every  country  establish  themselyes  along  the  rivers  and  smaller 
streams,  where  a  little  toil  is,  remunerated  by  an  abundant  har- 
vest. This  soil,  however,  becomes  in  time  exhausted  by  constant 
tillage,  and  the  farmer  finds  that  he  cannot^  from  his  own  re- 
sources, renew  it,  and  that  he  must  purchase  foreign  fertiliiers  to 
maintain  the  productions  of  his  farm.  His  profits  become  dimin- 
ished in  consequence,  and  he  or  his  sons  begin  to  think  of  seeking 
a  new  sphere  where  their  labor  will  meet  with  a  better  reward. 
Now,  we  would  ask  if  those  lands  which  are  not  on  the  rivers  and 
streams,  and  which  are  nat  as  productive  at  firs  fy  as  the  more  re- 
cent alluvials,  cannot  be  made  as  productive,  with  a  less  amount 
of  fertilhdtg  matter,  and  at  a  less  cost,  than  is  now  required  to 
fructify  the  exhausted  lands  ?  This  is  a  great  question,  which, 
in  view  of  the  proxiinity  of  the  market,  in  view  of  the  increasing 
demand,  and  in  view  of  the  great  amount  of  scientific  skill  which 
^an  now  be  brought  to  the  aid  of  agriculture,  should  engage  the 
tamest  attention  of  the  farmers  of  the  State. 

Another  point  which  should  be  referred  to,  is  the  obvious  con- 
nection between  the  internal  improvements  and  physical  features. 
One  glance  is  sufficient  to  show  that  to  the  mineral  deposits  of 
the  State  and  Pennsylvania,  are  due,  with  one  exception,  all  of 
the  main  lines  of  canal  and  railway  within  the  State.  Extensive 
as  they  are,  may  it  not  be  possible  that  they  are  but  a  fore- 
shadowing of  what  will  bel  Is  there  not  space  enough,  and 
material  enough,  for  a  Birmingham  on  Morris  Plains,  or  for  a 
Manchester  in  the  Kittatinny  Valley  ? 

The  immense  amount  of  water  power  now  almost  wasted  on  a 
thousand  insignificant  saw  mills,  in  the  northern  part  of  the 
State,  needs  only  enterprise  to  make  its  value  known  and  felt. 
Nothing  but  enterprise  has  built  up,  upon  the  island  of  Manhat- 
tan, a  splendid  city  of  over  half  a  million  of  souls,  while  the  Jer- 
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Bey  shore,  Iiavisg  more  cotnmerci&l  facilities,  id  a  oompar*tir( 
enbnrb. 

It  is  the  object  of  this  Borve;  to  develop  the  reeourcea  of  ibi 
State  in  Bach  a  manQer,  that  every  citizen  maj  be  aa  famiUtf 
with  every  portion,  as  he  is  ivith  his  own  immediate  neighbor- 
hood, and  that  the  people  of  the  State,  from  a  comprehensivt 
Bense  of  the  valne  of  these  reaourceB  may  be  incited  to  more  ng 
orouB  e&brt. 

It  is  not  alone  from  an  advantageous  geographical  position — a 
favorable  topographical  configuration — a  genial  climate — a  fer- 
tile soil — or  mineral  riches — that  a  State  derives  its  wealth  ud 
power ;  they  come  from  the  active  energy,  intelligence  and 
dustry  of  its  people,  seeking,  under  salutary  laws,  and  free 
tutiona,  a  higher  Btate  of  development.  While  ignorance 
indolence  woold  in  effect  reduce  the  State  to  comparatire  povcrlyi 
Tell  directed  taduatry  adds  new  beauty  to  its  fair  face,  and  i 
freasee  the  wealth  of  its  proaperoua  people. 

EGBERT  L.  VIELE, 

Staie  Topographical  Engirteer. 
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To  Db.  W«.  KnrffELL,  StiperinUndtnl  ef  Ihe  Geological  Survey  <tf  lA* 
State  of  N'eu  Jtraey  : 

Sib: 

I  bercwitb  Eubmit  tbc  second  Atmual  Report  on  tbc  geological  sottcj  of 
the  Soiitb«rn  DiviMon  of  the  State. 

EespectTully  yours, 

GEO.  H.  COOK, 

jluMlont  QaoUgitt. 


REPORT 


ON  THE  GEOLOGY  OP  THE  SOUTHERN  DIVISION. 


The  field-work  in  the  geological  survey  of  the  southern  divi- 
sion of  New  Jersey,  has  been  chiefly  confined  to  the  counties  of 
Monmouth,  Salem,  and  Cape  May.  Examinations  of  a  some- 
what general  character  have  also  been  made  in  the  counties  of 
Cumberland,  Gloucester,  Camden,  Burlington,  Ocean,  and  Mid* 
dlesex. 

It  will  be  convenient  to  arrange  tiie  material  of  the  report 
imder  the  following  heads  : 

1.  Recapitulation  of  last  year's  report. 

2.  Further  examinations  in  the  work  commenced  last  year. 

3.  Examination  of  other  geological  formations. 

4.  Chemical  examinations,  and  practical  suggestions  on  them. 

5.  Progress  of  the  survey  in  different  counties. 
Cedar  swamps. 

Gravel  bricks. 

1.  RecapUulaHon  of  last  yearns  work* 

In  the  report  of  last  year  it  was  stated  that  the  soathera  divi- 
sion of  New  Jersey,  as  divided  for  the  purposes  of  the  geologi- 
cal survey,  had,  for  its  northern  boundary,  a  line  runniog  in  a 
southwesterly  direction  from  Staten  Island  Sound,  near  Eliaa- 
beth  Port,  to  the  Delaware  river  a  little  below  Trenton — follow* 
ing  generally  the  southeastern  margin  of  the  red  sandstone  and 
shale  which  is  so  conspicuous  a  feature  of  the  central  part  of  the 
State.  All  of  the  State  south  of  this  line  is  included  in  the 
southern  division. 
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The  wliole  of  tliiB  dUtrict  is  remarkable  for  its  low  and  gene- 
rally level  surface,  and  for  the  entire  lack  of  rock  formatioiuf. 
Its  geological  structure,  however,  is  very  regular  and  UDiform. 
With  some  exceptions,  which  will  be  mentioned  hereafter,  it  is 
made  up  of  succeesive  strata,  n'hich  Btretcb  across  the  State  from 
the  northeast  towards  the  southwest,  aud  descend  beneath  the 
BurTace  towards  the  southeast ;  so  that,  as  wo  pass  from  the  north, 
or  division  line,  across  the  State  in  a  southeasterly  direction,  the 
Strata  are  crossed  in  succession,  the  lowest  6ret,  then  the  next 
above,  and  so  on  in  order  to  the  highest.  In  this  way  the  light 
colored  clays,  including  the  fire  and  potter's  clays,  are  first 
crossed ;  then  the  black  and  ch<jcolate  colored  astringent  clays ; 
then  the  several  beds  of  greenaand  marl,  with  intermediate  bcda 
of  sand ;  and  lastly,  the  more  recent  beds  of  shell-marl,  sand, 
clay,  and  gravel,  which  make  up  the  southeastern  part  of  tiie 
State. 

Of  the  clays  which  are  next  the  red  sandstone,  no  descriptioD 
was  attempted,  except  it  was  remarked  that  the  upper  portions 
of  the  dark  clays  contained  more  or  less  green-sand — the  lattra 
being  found  in  spots  and  irregular  streaks  in  the  clay.  The 
Stratum  containing  the  greensand  marl  was  principally  desoribed 
from  observations  made  upon  it  in  the  eastern  part  of  M<»unonth 
County,  though  it  was  known  to  be  pretty  regularly  dereloped 
entirely  across  the  State  to  its  southwestern  extremity,  near  Sa- 
lem, in  Salem  County.  Three  distinct  beds  of  jpreensand  vere 
mentioned.  The  first  of  these  includes  the  marls  which  are  found 
north  of  the  North  or  Neversink  river,  Swimming  river,  and  Yel- 
low brook,  and  on  the  headwaters  of  South  river.  The  second 
includes  those  found  on  both  sides  of  South  or  Sbrewsbary 
river,  and  of  Hockhockson  brook,  and  on  the  headwaters  of 
some  branches  of  Yellow  brook  and  Manaaquan  river.  The 
third  includes  the  marls  of  Deal,  Poplar,  Shark  river,  and 
Squankum.  These  beds  all  incline  towards  the  southeast.  The 
first  of  them  passes  under  a  thick  bed  of  reddish  or  yellowish 
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sand,  whioh  inclines  the  same  way  with  the  marl,  and  in  its  torn 
passes  under  the  second  bed  of  marl.  Between  the  second  and 
third  marl  beds  there  is  a  heavy  bed  of  sand,  in  color  and  ap- 
pearance much  like  beach  sand,  except  that  it  has  greensand 
grains  scattered  all  through  it. 

The  fossils  in  the  several  beds  are  mostly  distinct,  and  charac- 
teristic ones  are  to  be  found  in  each.  •  The  first  contains  great 
numbers  of  large  oyster  shells ;  {Oryphea  convexa  and  Exogyra 
-costata;)  also  the  Belemniies  Jlmericanutj  Terebrattda  sayiij 
and  Ostrea  fakata.  The  second  is  characterized  by  the  Tert^ 
brahUa  harlaniy  Chryphea  convexa  and  G«  vamefy  and  by  numerous 
corals.  The  third  has  many  fossils  not  found  in  the  other  beds ; 
some  of  them  have  not  yet  been  described. 

The  material  which  gives  name  and  character  to  these  beds  is 
in  little  grains  about  like  gunpowder  in  size,  some  shade  of  green 
in  color,  soft,  and  when  crushed  on  the  nail  or  on  paper  it  always 
leaves  a  green  streak.  This  is  what  is  commonly  known  as 
greensand,  but  in  the  district  where  it  is  found  or  used  in  New 
Jersey  it  is  called  marl.  It  is  mixed  with  more  or  less  of  sand, 
clay,  and  lime,  the  latter  both  in  the  form  of  fine  powder  and  in 
shells. 

The  first  bed,  which  is  perhaps  thirty  feet  thick,  presents  the 
Appearance  of  several  distinct  layers ;  the  bottom  very  sandy, 
with  some  marl  grains ;  next  above  this  is  a  layer  of  nearly  black 
«nd  almost  pure  marl  grains ;  then  a  layer  of  marl,  containing  a 
great  many  shells  and  much  carbonate  of  lime  in  fine  powder ; 
this  layer  is  usually  some  shade  of  blue  or  gray ;  then  another 
much  like  the  second ;  and  lastly,  one  in  which  marl  grains  and 
thin,  flaky  shells,  are  quite  abundant  at  the  lower  part,  but  as 
we  get  higher  a  black  clay  takes  the  place  of  the  shells  and  marl 
grains,  and  at  the  top  it  is  only  a  micaceous  black  clay.  The 
marl  from  this  bed,  after  exposure  in  heaps,  is  of  an  ash  or  slate 
color. 

The  bed  of  sand  overlying  this  is  much  colored  with  oxide  of 
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iron,  and  n'bore  it  is  sufficiently  firm,  is  found  to  be  almost  full 
of  the  impressions  of  shellB.  The  upper  part  of  it  is  mixed  with, 
and  colored  by,  a  greenish  earth  or  clay. 

The  Beoond  marl-bed  was  described  as  in  three  layers ;  first, 
one  of  marl  grains,  almost  free  from  earth  or  shells ;  then  one  in 
■which  the  marl  is  mixed  with  numerous  soft  and  white  sheila ; 
and  highest,  one  in  which  the  marl  grains  are  almost  entirely 
wanting,  and  broken  sheila,  corals,  &c.,  with  a  little  sand,  make 
up  the  mass.  In  some  places,  this  last  layer  is  bard  enough  for 
a  rock,  and  ia  burned  into  lime.  The  marl  of  this  bed,  when 
exposed,  is  a  yellowish  green.  The  sand  between  the  second 
and  third  beds  has  usually  been  confounded  with  beach  or  Bur- 
face  sand,  which  it  closely  resembles. 

The  third  bed  of  marl  is  also  in  three  distinct  layeta :  the 
lower  one  of  green  marl  and  clay ;  the  second  one  almost  entirely 
of  a  sandy,  drab-colored  clay  ;  and  the  third  of  marl  gnuns 
largely  mixed  with  drab-clay,  the  whole  haying  a  bluiah-gteen 
color.  Marl  from  this  bed,  on  exposure,  ia  of  a  green  color,  io- 
termediate  to  the  first  and  seoond. 

A  few  analyses  of  marls  from  the  different  beds  were  presented, 
in  which  phosphoric  acid  was  shown  to  be  a  constitaent  of  all  the 
good  marls ;  and  it  was  also  shown  that  those  which  hare  tiie 
beat  repatation  as  fertilizers  possess  the  largest  'per  oentage  of 
that  substance. 

Nothing  was  said  of  the  formations  above  the  marl. 

2.  Further  examinations  in  the  \oork  commenced  la$t  year* 
During  the  past  season,  the  marl  formatioa  has  been  traced  «p 
to  a  considerably  greater  extent  than  before.  The  lowest  bed 
which  was  traced  from  the  sea  shore  west  to  the  road  betwew 
Freehold  and  EngHshtown,  in  Monmouth  Connty,  baa  been  fol- 
lowed up  across  the  remaining  part  of  Monmouth  to  Burlingtm 
County ;  and  it  has  been  traced  entirely  across  Gloucester  and 
Salem  Counties  to  near  the  Delaware  river.    The  second  bed. 
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-which  had  been  examined  only  as  far  as  Blue  Ball,  in  Monmouth 
Comity,  has  been  traced  entirely  across  the  counties  of  Mon- 
mouth, Ocean,  Burlington,  Camden,  Gloucester,  and  Saltm. 
The  third  has  been  traced  from  Squankum,  across  Ocean  and 
Burlington  counties,  and  to  Clementon  in  Camden  County,  be- 
yond which,  after  carefulinquiry  and  examination,  no  trace  of  it 
has  been  found. 

In  describing  the  geographical  position  of  the  marl  beds,  ad- 
vantage may  be  taken  of  their  direction,  or  strikey  and  of  their 
inclination,  or  dtp,  to  define  with  more  closeness  their  exact  lo- 
cation. To  ascertain  the  strike,  two  places  in  the  same  bed,  and 
on  the  same  leyel  are  taken,  and  the  bearing  of  the  straight  line 
between  them  ascertained.  At  Red  Bank,  in  Monmouth  Coun- 
ty,  the  top  of  the  lowest  bed  of  marl  is  at  tide  level ;  in  the 
same  bed,  near  Marshallville,  in  Salem  pounty,  the  top  of  the  marl 
is  but  a  few  feet  above  the  same  level ;  and  at  St.  Georges,  in 
Delaware,  the  top  of  the  bed  is  also  at  tide  level ;  the  straight 
line  running  through  these  points  bears  S.  56  W.,  or  N.  56  E. 
The  bottom  of  the  second  bed  is  only  two  or  three  feet  below 
tide  at  the  north  end  of  the  bridge  over  Parker's  Creek,  near 
Shrewsbury,  in  Monmouth  County ;  the  bottom  of  the  same  bed 
is  just  above  tide  level,  on  the  bank  of  Salem  creek,  at  Mr.  Geo. 
Abbott's,  a  mile  from  Salem ;  the  line  joining  these  is  also  S. 
56  W.  The  top  of  the  same  bed  is  opened  near  Long  Branch 
village,  in  Monmouth  County,  and  at  what  I  judge  to  be  about 
the  same  level,  in  the  pits  of  George  Ward,  near  Swedes  bridge, 
in  Mannington  township,  Salem  County ;  and  the  direction  of 
line  S.  56  W.  In  the  third  or  highest  bed,  there  are  not  yet 
sufficient  observations  made  to  detennine  its  strike,  but  enough 
to  make  it  probable,  that  it  has  the  same  as  the  others.  It  is 
to  be  presumed  that  slight  variations  from  this  direction  will  be 
observed  in  some  instances,  but  generally  the  strike  of  the  marl 
stratum  may  be  taken  at  S.  56  deg.  W. 

The  dip  is  ascertained  by  drawing  lines  down  the  slope,  or 
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descent  of  the  boda,  at  rigbt  angles  to  the  strike,  that  is  in  a 
direction  S.  S4  deg.  £.,  and  Ending  the  angle  of  iDclioation  be- 
tween these  lines  and  horizontal  ones  ;  or  elBs  by  finding  how 
many  feet  these  Hoes  rise  or  fall  to  the  mile.  The  heights  of 
many  of  the  marl  pits  in  a  part  of  Monmouth  County,  have 
been  ascertained  by  leveiling,  and  from  these  it  is  calculated 
that  the  dip  of  the  first  bed  is  not  far  from  thirty  feet  to  the 
mile.  That  of  the  second  and  third  beds  cannot  yet  be  gina 
with  equal  exactness,  hut  it  is  nearly  the  same  as  the  first. 

At  Winsloff,  in  Camden  County,  an  Artesian  well  was  bored 
for  the  Winelow  Glass  Works,  and  the  Hon-  A.  K.  Hay  has 
kindly  furnished  the  following  account  of  the  strata  paesed 
through :  « 

12  feet,  stiff  sandy  loam. 


7    ' 

'     clay. 

93    ' 

'     quicksand. 

85    ' 

'     stiff  black  clay. 

28    ' 

'    quicksand. 

2T    ' 

'     black  sand. 

44    ' 

*     brown  sand. 

33    • 

'    Hack  clay. 

20    "    dark  green  marl  and  ahells. 

IT    ' 

'    light  greeosand  and  marl. 

316  "  whole  depth. 
Winslow  is  about  twelve  miles  southeast  of  Clementoa,  where 
the  nearest  marl  pits  are  opened.  The  elevation  of  Winslow  or 
Clementon  is  not  ascertained.  LoDgacoming,  lying  between 
them,  is  180  feet  above  tide,  and  is  higher  than  either  of  the 
«ther  places.  The  fact  is  interesting,  as  proving,  the  descent  of 
the  marl  towards  the  southeast  for  a  great  distance,  and  if  the 
two  places  should  be  upon  the  same  level,  it  would  show  that 
4he  rate  of  descent  b  nearly  the  same  as  in  the  beds,  when  near 
tiie  surface. 
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As  many  meaBorements  of  the  marl  stratam  as  possible  hate 
been  taken  and  recorded.  There  is  only  one  section  at  proient 
known  in  the  State,  where  one  of  the  marl  beds  can  be  seen  in 
its  fall  thickness — and  that  is  in  the  Highlands  on  the  shore  of 
Sandy  Hook  bay,  where  the  first  bed  can  be  seen  with  the  bed 
of  clay  below,  and  that  of  sand  aboye.  At  most  places  where 
marl  is  dug,  the  pits  are  in  fields,  or  banks  of  streams,  and  the 
npper  part  of  the  marl  has  been  changed  by  the  action  of  ur 
and  moisture,  so  that  is  not  recognised ;  and  at  the  bottom, 
water,  caving  in  of  pits,  or  other  causes,  hinder  the  workmen  so 
that  they  rarely  observe  the  exact  terminaticm  of  the  marl. 
This  makes  it  difficult  to  find  out  the  thickness  of  the  layer. 
And  in  the  pits  where  the  ground  is  wet,  they  are  generally  dug 
and  filled  up  the  same  day,  so  that  it  is  difficult  to  get  a  descrip- 
tion of  the,  material  passed  through,  even  where  the  depth  is 
ascertained. 

Thickness  of  the  first  bed. 

At  the  Highlands,  on  the  shore  of  Sandy  Hook  bay,  the  fol- 
lowing section  was  measured;  reddish-yellow,  or  ferruginous 
sand,  of  great  thickness,  lying  over  the  marl : 

9  feet  of  black,  micaceous  and  astringent  clay. 

5  feet  of  black  clay  as  above,  with  some  thin  and  flaky 

shells. 
26    ^'    of  marl,  greensand;    the  upper  part,  for  three  or 
four  feet,  mixed  with  the  clay  over  it,  the  rest  al- 
most free  from  clay,  and  consisting  of  marl  grains, 
fine  carbonate  of  lime,  shells  and  a  little  sand. 

3    ^^    sand  and  small  gravel,  with  marl  grains  and  shells. 

42    ^^    total  thickness. 

Chocolate  colored,  or  almost  black  clay,  in  thin  layers,  with 
seams  of  sand  between,  underlies  the  last  mentioned  layer. 

At  the  North  American  Phalanx  pits,  on  Hop  brook,  in  Atlan- 
tic township,  Monmouth  County,  the  black  clay  is  seen  overly- 
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ing  tlie  marl,  but  not  in  ita  fuU  tliiclcDess.     The  following  seria 

of  Bpecimena,  obtained  tit  the  different  depths  mectioDod,  wore 

presented  by  Mr.  Charlea  Seara,  President  of  the  Asaociadon : 

At    6  feet,  the  sample  is  an  average,  and  is  a  micaceous  cUj* 

dark  colored,  and  containing  some  thin  sod  tender 

shells,  and  a  few  marl  grains. 

'*    0     "     specimen  similar  to  the  preceding,  but  with  more 

marl. 
"  12     "     clay,  with  large  per  centage  of  marl  graim. 
*'  15     "     marl  witboat  clay,  but  with  some  fine  cftrbooatt    i 
of  lime ;  bluish  gray  color.  ' 

"  18     "     same  aa  at  1.5  feet,  but  of  a  little  darker  color.         I 
"  21    "    same  as  last  specimen. 

*t  24     "     lighter  colored  marl  than  the  preceding,  aod  COB- 
taining  a  large  per  centage  of  fine  carboaate  of 
lime. 
"  28    "    same  as  the  last  specimen. 
"  30    "    similar  to  the  last,  but  a  shade  darker. 
"  82     "    more  of  a  bottle  green  color,  and  the  marl  graioa 

finer. 
"  34     "     same  as  preceding. 
"  86    "    same. 
"  38    "    same. 

From  21  feet  down,  the  specimens  were  obtained  by  boring ; 
the  boring  terminated  in  marl. 

At  the  pita  of  Wm.  Hartshome,  a  mile  and  a  quarter  north  of 
Freehold,  the  following  measurements  were  obtained : 

Near  his  pits  the  overlying  black  clay  was  found  to  be  11  feet. 
At  the  pits,  commencing  at  the  surface — 

3  feet  dark  micaceous  clay,  containing  shells. 

4  "     clay,  with  shells  and  nnmerons  marl  grains. 

6     "     marl,  grey,  and  contuning  sbells  and  fine  carbonate 
of  lime. 
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15i  ^^  marl,  like  the  last,  though  yarying  slightly  in  odor, 
some  parts  being  darker  and  others  lighter. 

The  last  distance  was  bored,  and  ended  in  sand,  for  whioh  if 
we  add  8  feet,  we  Iiaye  a  total  of  421  feet. 

A  great  number  of  other  cuttings  in  the  marl  haye  been  exam- 
ined and  measured,  but  in  almost  all  cases  the  upper  part  of  the 
marl  is  wanting,  haying  been  denuded  or  worn  away,  at  some 
period  since  its  deposition.  In  those  cases  where  the  upper  pi^ 
of  the  bed  is  plainly  seen,  it  has  not  been  penetrated  to  a  suffi- 
cient depth  to  find  out  its  thickness.  At  Cream  Ridge,  in  Men- 
mouth  County,  the  marl  is  dug  from  seyen  to  twelye  feet  deep. 
At  Sculltown,  in  Salem  County,  the  marl  is  dug  from  eight  to 
fourteen  feet ;  and  near  Marshallyille,  in  the  same  county,  it  is 
dug  from  twelve  to  si;cteen  feet,  and  tben  6t0|q^ed  by  wntelr. 
At  Batten's  miU,  near  Swedesboio',  in  Oloucester  County)  the 

^gf^figs  ^®  ^T^T^  ^ig^^  to  twelye  feet. 

The  thickness  of  the  ferruginous  sand  bed  which  oyerlies  the 
first  marl  bed,  as  determined  by  leyelling  and  mddng  due  allow- 
ance, for  the  descent  <Kf  the  msri,  is  txom  one  hundred  to  one 
hundred  and  ten  feet. 

The  second  marl  bed  is  not  exposed  in  its  full  thickness  at  any 
one  place,  and  it  can  only  bo  determined  by  measuring  the  sepa- 
rate layers  and  taking  their  sum.  The  layer  of  green  marl  is 
opened — 

10  feet  at  Shepherd's,  near  Blue  Ball,  Monmouth  County. 

20  ^^  at  Imlay's,  on  Crosswicks  creek,  below  New  Egypt, 
Ocean  County. 

13  ^^    at  GaskilPs,  on  the  RancocuS)  below  Pemberton, 

Burlington  County. 
16    ^^    Heritage's,  near  Union  Cross  Roads,  Camden  County. 

14  ^^    at  Ware's,  near  Bamsboro,  in  Gloucester  County. 
14    ^^    at  Dickson's,  near  Woodstown,  in  Salem  County. 
18    ^^    at  D.  Petit's,  in  Mannington,  Salem  County. 
Which  gives  an  average  of  fifteen  feet^a  number  undoubtedly 

too  small* 
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The  layer  of  marl  and  shells  is  nearly       K     •     '     •     ^ , 
10  feet  thick  at  Mr.  Horner's,  near  Kew  Egypt. 
5     "     at  Bill'Sj  near  Blue  Ball. 
G     "     at  Heritage's,  near  Union  Croas  Reads. 
4     ^'     at  Stratton's  near  Mullica  Hill. 
3     "     at  D.  Petit'3,  Mannington. 
Whicli  gives  an  average  of  £ve  and  Uiree-eighths  feet.     The 
layer  ia  variable. 

The  layer  of  broken  Bhells,  corals,  &c.,  which  is  opened  in  a 
great  many  places,  does  not  anywhere  show  its  full  thickness. 
It  has  been  penetrated  without  finding  bottom, 
14  feet  at  Mr.  Pitcher's,  near  Long  Branch  ; 
20    "    or  more  at  Mr.  D.  Pstit's,  Mannington,  which  gives 
an  average  of  seventeen  feet. 

The  sum  of  these  would  give  thirty-seven  and  three-eightht 
feet  for  the  tbickness  of  the  bed — but  it  will  probably  be  found 
too  small. 

From  the  levelling  in  Monmouth  County,  I  estimate  tlie  sand 
between  the  second  and  third  marl  beds  at  about  forty  feet. 

The  third  bed  must  be  measured  in  the  layers,  like  the  second, 
and  it  will  be  convenient  to  take  those  in  Monmouth  Couoty 
repeatedly,  as  it  is  only  there  that  the  three  layers  are  found 
The  green  marl  layer  is 
16  feet  at  Mr.  Gardner's,  in  Deal. 
18    "    at  J.  Shafto's,  Shark  river. 
18    ''    at  Gapt.  Weeks',  Sqoanknm. 
Average  seventeen  and  one-third  feet. 
The  ash  colored  layer  is 
10  feet  at  Van  Benthuysen's  Poplar. 
10    "    at  G.  ShalW's,  Shark  River. 

10  "    at  Forman's,  Lower  Sqaankiun. 
Average  10  feet. 

The  blue  marl  layer  is 

11  feet  at  Abaer  Allen's,  Deal. 
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8  "    at  Amos  White's,  Poplar. 

9  '^    at  Petit's,  Shark  River. 

7    ^'    at  Forman's,  Lowei  Squankom. 

Average  9i  feet. 

The  sum  of  these  is  thirty-seyen  and  five-sizths  feet. 
The  green  marl  of  the  third  bed  is — 

5 — 10  feet  at  New  IJgypt  in  Ocean  Connty,  and  at  Poke  Hill 

in  Burlington  County. 

12—12    "     Pemberton. 

12 — ^14    "     Vincentown* 
6 — 8      ^^     Christopher's  Mill,  near  Marlton. 
6—7      "     Clementon. 

Average  8  1-5—10  1-5  feet. 

The  strike,  dip,  and  thickness,  of  these  marl  beds  being 
known,  may  now  be  used  in  describing  their  geographical  posi- 
tion. A  reference  to  the  map  of  New  Jersey  will  be  useful  in 
studying  out  the  following  description.  All  the  pits  opened  in 
the  first  bed  lie  to  the  northwest  of  the  straight  line  mentioned 
en  page  59,  as  being  drawn  from  Red  Bank  to  near  Salem — their 
distance  from  it  depending  on  their  height  above  tide.  In  the 
exanunations  thus  far  made,  the  distance  is  about  one  mile  for 
every  thirty  feet  above  that  level.  All  the  pits  in  the  second 
bed,  with  a  few  exceptions,  lie  to  the  southeast  of  the  above- 
mentioned  line ;  and  they  are  all  to  the  northwest  of  the*Jine 
mentioned  on  page  59,  as  being  drawn  from  Long  Branch  to 
Swede's  Bridge.  The  exceptions  spoken  of  are  those  marl  pits 
which  have  been  opened  high  up  in  the  Highlands,  and  in  .Sugar 
Loaf  Hill  in  Monmouth  County,  in  Mount  Holly,  Burlington 
County,  and  at  a  few  other  very  elevated  points.  Li  the  third 
bed,  the  openings  in  the  central  part  of  the  State  are  on  high 
ground,  and  are  a  little  to  the  northwest  of  the  last  mentioned 
line  ;  in  Monmouth  they  are  to  the  souttieast  of  it. 

The  openings  in  the  marl  are  principally  made  in  valleys,  and 

in  the  banks  of  streams,  on  account  of  the  streams  having  washed 
5 
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away  the  surface  material  of  sand,  clay,  1oam>  and  gravel,  and 
left  the  maris  more  exposed  than  they  are  on  tho  ridges.  The 
accompanying  sketch  will  conTey  ah  idea  of  the  localities  in  which 
marl  ia  very  commonly  dug.  The  drawing  was  made  from  the 
pita  of  the  Hon.  N.  Stratton,  near  MuUica  HUl,  Gloucester 
Connty.  A  branch  of  Raccoon  creek  runs  down  the  valley,  and 
the  sketch  was  taken  looking  towards  the  northwest,  and  down 
the  stream.  Piles  of  marl  dug  ont  and  ready  for  removal,  arc 
Been  near  the  banks,  on  both  sides  of  the  valley.  Most  of  the 
marl  is  found  below  the  level  of  the  flat  ground,  but  the  pits  from 
which  it  is  dug  arc  not  seen,  being  filled  up  with  top-dirt  vfhich 
is  removed  in  uncovering  other  pita.  The  pile  of  stones  seen  in 
front  is  of  the  upper,  calcareous,  or  yellow  limestone  layer  of  Uie 
second  bed,  and  is  found  overlying  the  marl  at  this  part  of  the 
valley.  The  lines  of  stratification  seen  in  the  bank,  appear  to 
be  due  to  some  action  of  air  and  moisture  on  the  surface  mate- 
rial, and  have  no  relation  to  the  marl.  In  the  valley  farthest 
down,  the  green  marl  is  found  immediately  under  the  sorface 
earth ;  nearer,  a  considerable  layer  of  sheUs  and  greensimd  is 
passed  through  before  coming  to  the  pure  greensand ;  and  oppo- 
site to  the  point  from  which  the  view  was  taken,  there  is  a  tiiick 
layer  of  limestone  and  limesand  above  the  layer  of  shelle  and 
greensand.  The  relative  position  of  the  several  layers  of  tbe 
second  marl  bed  are  thus  well  shown,  also  the  descent  of  the 
marl  towards  the  southeast.  As  the  marl  is  worked  farther  back  ■ 
from  the  stream,  the  banks  become  higher,  but  the  marl  con- 
tinues on  the  same  level,  which  lends  support  to  the  opinioD  that 
the  bed  is  continuous  under  the  high  grounds,  between  the  val- 
leys. But  it  is  also  very  common  to  strike  the  marl  at  a  consi- 
derable depth  in  wells  and  other  excavations,  at  a  distance  from 
the  streams. 

In  describing  the  first  bed  of  marl,  in  last  year's  report,  two 
layers  of  black  marl  irere  mentioned,  as  of  common  occnrrence. 
Further  ezamioation  has  shown  that  these  layers  are  not  noi- 
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form,  and  that  ihey  are  owing  to  a  ohemical  change  which  ia  now 
going  on.    These  black  layers  contain  no  shells,  scarcely  any 
lime,  and  they  are  in  many  cases  acid  in  their  properties,  from 
the  presence  of  sulphate  of  iron,  (copperas,)  or  sulphate  of  ala- 
mina,  (a  kind  of  alum.)    In  a  marl  pit  near  Heading's  Comers^ 
Middletown,  Monmouth  County,  the  black  marl  is  in  perpendi- 
cular streaks— made  evidently  by  the  copperas  from  the  surface 
Boaking  down  through  the  bed.    In  these  streaks  no  shells  are 
seen,  and  there  is  no  yegetation  on  the  surface ;  while  in  the 
gray  marl  between,  and  adjoining  them,  the  shells  are  of  their 
natural  appearance  and  composition,  and  white  clover  grows  luz- 
oriantly.     A  similar  case  was  observed  in  Upper  Freehold^ 
Monmouth  County,  near  Imlaystown.    Sulphuret  of  iron  (iron 
pyrites,  or,  as  workmen  call  it,  sulphur,)  is  common  in  the  sub- 
soil in  many  parts  of  the  marl  district,  and  the  action  of  tiie  air 
and  moisture  on  this,  with  the  clay  of  the  soil,  produces  oopperag 
and  alum.    Some  of  the  black  marls,  when  thrown  out  in  heaps, 
become  covered  with  a  white  efflorescence,  showing  that  they  con- 
tain sulphate  of  lime  (plaster) ;  others  of  them  become  covered 
with  a  yellowish  white  efflorescence,  remain  damp,  even  in  dry 
weather,  and  have  an  inky  taste,  showing  that  they  contain  cop- 
peras. 

The  marl  of  this  bed  appears  to  be  more  sandy  as  we  go  to- 
wards the  southwest.  Specimens  from  Salem  and  Gloucester 
show  to  the  eye  a  greater  per  centage  of  sand  than  those  flrom 
the  eastern  part  of  Monmouth.  In  a  letter  to  me  in  relation  to 
the  marls  on  the  property  of  the  North  American  phalanx,  Mr. 
Chas.  Sears  says  that  in  two  different  cases  it  has  been  men- 
tioned to  him,  by  men  who  have  worked  in  the  wet  and  muddy 
marl,  that  distinct  streaks  of  phosphoric  light  have  been  observed 
on  applying  friction  to  their  clothing  or  persons — and  one  of  them 
says  that  he  perceived  the  well  known  odor  of  friction  matches. 
Each  of  the  men  related  the  circumstances  without  any  know- 
ledge of  what  the  other  had  done. 

In  the  bed  of  ferruginous  sand,  there  is  much  more  firmness  in 
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its  BnbBtanco  in  the  Bouthwestem  part  of  the  State,  and  the  traces 
of  fo9ei)9  are  much  more  distinct  in  it.  A  very  interesting  col- 
lection of  fossils  from  it  haa  been  made  by  Wm,  Snowden,  of 
Mnllica  Hill.  For  a  natnber  of  miles,  across  Camden  and  GIoo- 
cester  conntiea,  the  top  of  this  bed  is  a  layer  of  material  almOBt 
like  Btooe ;  it  is  from  six  inches  to  two  feet  in  thickncBB,  and 
consists  of  a  mass  of  caata  of  sbells  cemented  by  oxide  of  iron- 
The  most  common  fossil  in  this  layer  is  the  Exogyra  costata  ; 
Belemnites  are  common  and  nnmerooB ;  other  forms  are  sms< 
Some  of  the  fossils,  particularly  the  Belemnites,  are  composed  of 
phosphate  of  iron- 
In  many  parts  of  this  highly  colored  fermginous  bed,  masses  of 
light  colored  sand  are  seen,  sometimes  without  any  distinct  sepa- 
ration from  the  surrounding  material,  and  in  other  instances  in- 
oloaed  by  a  firm  cmst  of  oxide  of  iron — as  if  the  agent  which  had 
colored  the  rest  of  the  bed  had  f^lcd  to  penetrate  theSe  masses. 
Streaks  of  the  same  light  colored  material  ere  also  seen  In  some 
places ;  Mr.  Snowden  showed  me,  in  the  bottom  of  Raccoon 
«reek  near  Mnllica  Hill,  one  of  this  kind.  It  had  the  appMr- 
ance  of  a  light  colored,  sandy  limestone  ;  effervesced  very  slightly 
witit  acids ;  and  the  Belemnites  in  it  were  etill  unchanged,  being 
composed  of  carbonate  of  lime. 

The  upper  part  of  this  bed  contains  some  clay,  and  is  the  Bant 
of  an  excellent  soil. 

Id  dig^g  marl  in  the  lower  layer  of  the  third  bed,  the  bottom 
has  VBually  been  fonnd  to  be  a  whitish  earth — called  white  marl 
in  Squankam  and  Shark  river,  and  fullers'  earth  in  New  Egypt 
and  all  places  farther  southwest,  where  this  marl  is  dug. 
8.  Examinatian  of  other  geological  formations. 
A  befpDiuDg  has  been  made  in  the  examination  of  the  beds  of 
olay  vhich  eoostitnte  a  regular  formation,  extending  across  the 
State,  and  lying  between  the  red  sandstone  and  the  greensand 
marl.  In  their  development  on  the  surface  they  ooonpy  a  belt  of 
from  ten  to  fourteen  miles  wide  across  the  State,  sad  in  their  ex- 
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tenBion  down  the  Delaware  to  their  termination  in  the  upper  part 
of  Salem  County,  they  are  of  yariable  width.  Their  strike  is  not 
accurately  determined,  but  is  between  S.  45  deg.  W.  and  S.  55 
deg.  W.,  a  little  more  southerly  than  the  marl.  Their  dip  is  to 
the  southeast,  and  from  the  few  observations  it  has  been  possible 
to  make,  it  is  thought  the  inclination  is  nearly  the  same  as  that 
of  the  marl. 

Oyer  much  of  this  formation  there  is  a  thick  bed  of  sand^ 
grayel,  and  other  drift  material,  which  effectually  hinders  access 
to  it.  Their  examination  will  be  mostly  confined  to  their  out* 
crop  on  the  Delaware  and  Raritan  riyers — and  during  this  sea- 
son it  has  been  confined  to  the  latter  of  the  two  localities. 

In  this  clay  formation  the  lower  part  is  made  up  of  white  and 
light  colored  clays,  with  intermediate  beds  of  pure  white  sand^ 
called  fire-sand  \  over  these  lie  the  beds  of  darker  colored  dayy 
and  the  beds  of  clay  containing  streaks  of  greensand. 

At  Woodbridge,  in  Middlesex  County,  and  near  the  red  sand- 
stone formation,  great  quantities  of  fire-clay  are  dug.  At  tids 
place  the  surface  material  is  usually  red  earth  and  stone,  appa- 
rently drift  from  the  red  sandstone ;  under  this  is  founds  in  some 
places,  white  and  fine  fire-sand,  and  in  others  black  or  dark  col- 
ored clay.  Under  these  is  found  the  fire-clay — yery  uneyen  on 
its  upper  surface,  as  if  it  had  been  washed  away  in  streaks  or 
spots,  after  its  deposition  and  before  the  sand  and  clay  coy<r 
ered  it. 

In  the  bank  of  Thompson  &  Drake  there  is — 

8 — 12  feet  black  clay  next  the  surface. 

5  ^^    sandy  fire-clay. 

1 — 2     "    fire-sand. 

6—12  "    best  fire-clay. 

5  ^^    sandy  fire-clay. 

8  ^'    white  sand. 

In  the  bank  of  Samuel  Dally,  after  the  earth  is  removed, 
there  is — 

2         feet  sandy  fire-clay. 
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l-t    "    fire-sand. 
10—12   "    beet  fire-clay. 

6  "     fire  Band. 

la  the  bank  of  tPeter  Melick  there  ia,  «fter  the  top  earth  is 
Tenoved — 

6—13  feet  of  best  fire-clay. 

2 — 4     "     fire-clay  eoctaining  red  BtamH. 

2  "     aandj  fire-clay. 

Sand. 

In  Hampton  Cutter's  bank,  which  ia  some  distance  south- 
east of  the  others,  and  on  lower  ground,  there  is — 

3 — 4  feet  of  loamy  earth  next  the  surface. 

7 — 8    "    of  fire-clay, 

7 — 8    "    of  sandy  fire-clay. 

There  are  eeveral  other  banks  opened  in  Woodbridge,  but 
these  are  sofficient  to  ff.je  the  arrangements  of  the  layers  of 
clay. 

To  the  south  of  Woodbridge,  and  on  mnch  higher  groond  than 
&B  clay  bed,  there  is  found  on  Isaac  Flood's  land  a  bed  of, 
appuently,  decomposed  granite ;  coarse  angular  gruns  of 
quartE,  trith  decomposed  felspar  mixed  throagh  it,  and  ntuuerDna 
very  small  scales  of  mica.  Still  farther  south,  and  oa  lower 
ground,  this  bed  is  opened  on  lands  of  Mr.  Demarest,  Mr.  J.  S. 
Forbes,  and  Mr.  Inslee.  In  these,  the  material  is  mostly  finer 
than  at  Mr.  Flood's,  thongh  some  resembles  bis  closely.  It  is 
of  a  blnish  irbite  color,  sandy  in  consist^cy  when  druned,  but 
pasty  when  worked  up  in  water.  It  is  a  very  fine  micaceous 
sand,  with  some  fire-clay  intermixed,  and  streaks  of  clay  passing 
Uirough  it.  It  is  called  kaolin  by  the  people  of  the  vioinity. 
Still  further  south,  and  on  lower  ground,  this  bed  is  worked  by 
Mr.  Hall  and  Mr.  Watson,  near  Perth  Amboy. 

It  is  2—8  feet  thick  at  Mr.  Flood's. 

6 — 8    "  (probably)  at  Mr.  Demarest'e. 
10—12  "  at  Mr.  Hall's. 
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The  bed  is  underlaid  by  a  dark  colored  bat  refractory  day. 

These  facts^  it  is  belieyed,  are  Bufficient  to  prove  that  the 
beds  dip  to  the  south,  or  southeast. 

If  we  eicamine  them  iu  a  direction  from  the  northeast  towards 
the  southwest,  they  will  be  found  to  run  nearly  level.  Follow- 
ing up  this  direction  from  Woodbridge,  we  see  the  clay  in  the 
old  Woodbridge  road,  below  Bonhamtown,  and  again  on  the  side 
hill  near  the  road  to  Compton's  fire-sand  banks ;  and  on  the 
southwest  bank  of  the  Raritan  it  is  found  on  the  land  of  Mr. 
Hobart,  just  below  the  mouth  of  Lawrence's  brook.  The  sand 
which  is  found  under  the  Woodbridge  clay  is  coarse,  angular, 
and  crystalline ;  sand  of  the  same  quality  is  found  on  the  lower 
upland,  near  the  Raritan,  below  Bonhamtown,  and  it  is  also 
found  near  Milltown,  three  or  four  miles  west  of  the  Raritan* 

The  kaolin  bed  is  cut  in  the  streets  of  Perth  Amboy,  it  is  dag 
three-quarters  of  a  mile  back  of  Ellis'  point,  on  Staten  Island, 
where  it  is  twenty-five  feet  thick,  and  on  the  southwest  of  the 
Raritan,  it  is  dug  by  Mr.  Flood  on  the  Kearney  property,  by 
Coleman,  Whitehead,  and  others  at  Burt's  creek,  by  Mr.  Bolton 
above  French's  landing,  and  by  Mr.  Whitehead  on  the  hill  at 
Washington.  In  the  last  two  it  is  seven  feet  thick,  and  un- 
derlayed  by  black  clay.  On  Staten  Island,  and  also  southwest 
of  the  Raritan,  the  kaolin  is  overlaid  by  fire-clay.  The  fire- 
day  is 

20  feet  thick  in  Kricher's  bank,  Staten  Island. 

10 — ^17  feet  on  the  Kearney  proper^,  near  South  Amboy. 

12  feet  at  Coleman's,  Burt's  creek. 

12 — 14  feet  at  Gordon  &  Co.'st  Burt's  creek. 

4 — 7  feet  at  Bolton's,  near  Frenoh's  landing. 

2 — 3  feet  at  Whitehead's,  Washington. 

A  fire-clay  is  dug  by  Mr.  Pharsan,  on  the  hill  west  of  South 
Amboy.  It  is  dark  colored,  and  does  not  appear  to  be  connect- 
ed with  either  of  the  preceding  beds.  Light  colored  and  refrac- 
tory clays  are  dug  at  several  places  in  the  interior  of  the  State, 
and  good  fire-clay  is  found  in  the  neighborhood  of  Bordentown. 


% 

A  bed  of  potter's  clay,  which  is  madh  used  la  the  m&king  of  »i 
Btone  ware,  ia  opened  on  the  shore  at  South  Amboy,  a  miJe  and  & 
half  southeast  of  tho  railroad  depot ;  and  also  at  the  head   p£ 
Cheeseqnake'3  creek,  three  miiea  and  a  half  farther  southwest. 

On  Rarjtan  bay,  John  H.  Clark  removes 

11 — 25  feet  of  aand  next  the  surface. 
5 — 7       "     of  black  clay. 
9— IT    "    of  blue  Btone-ware  clay. 
1 — S       "    of  an  ash  colored  sand,  coal  and  pyrites. 
8 — 18     "     of  Btone-nare  clay. 

Morgan's  clay-bank,  adjoining  Clark's,  waa  worked  near  tli4 
shore  last  season,  and  the  clay  was  thinner  than  the  aboro,  hut 
when  worked  farther  in  the  bank,  is  similar  to  Clark's. 

At  the  head  of  Cheeseqnake's,  Morgan's  bank  is 

15—16  feet  of  sand. 
■     7  feet  of  black  clay. 
''   10  feet  of  potter's  stone-ware  clay. 
'   At  the  pita  of  N.  Forman,  there  ia 
'     3—10  feet  of  sand. 
••  10—15    "    of  black  clay. 

li  "     of  Btone-ware  clay. 

At  the  Amboy  Clay  Co.'s  bank,  they  dig  about  18  fMt  Of 
stone-ware  olay. 

In  all  these  banks  the  clay  is  very  rariable  in  thickness,  being 
uneven,  both  at  the  top  and  bottom. 

These  are  the  principal  distinct  layers  of  the  fire  and  potter's 
clays  that  have  been  examined. 

The  interval  between  the  Woodbridge  and  the  South  Amboy 
fire  clays,'  is  filled  by  layers  of  light  colored  clay  and  BSnd ; 
some  of  these  layers  almost  white ;  others  darker  colored,  and 
oostuning  tnuch  fossil  wood  and  sulphuret  of  iron.  The  layers 
of  sand  make  bnt  a  small  portion  of  the  whole.  The  clays  are 
irell  exposed  in  the  bank  of  the  Raritan,  at  French's  landiag, 
where,  as  well  as  at  Washington,  they  are  largely  used  in  tun- 
ing common  brick. 
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The  interyal  between  the  South  Amboy  fire  and  potter's  clays^ 
ifl  also  filled  np  by  layers  of  clay  and  sand ;  the  clay,  as  far  ai 
can  be  judged  by  the  few  exposures  made,  is  darker  colored 
than  those  above  mentioned. 

The  black  clay,  which  has  been  spoken  of  as  overlying  die 
&e  and  potter's  clay,  is  quite  unconformable  to  them,  though 
it  appears  to  descend  and  pass  beneath  the  surface  a  little  far- 
ther southeast,  as  observed  on  the  shore  of  Raritan  bay.  It  is 
remarkable  for  the  large  amount  of  sulphuret  of  iron  it  coii'- 
tains,  and  also  for  its  fossil  wood.  The  latter  is  found  in  seive- 
xal  places,  in  sufficient  quantity  to  be  used  for  fueL 

This  clay  is  less  black  in  its  layers  adjoimng  the  marl,  and 
contains  occasional  streaks  and  irregular  spots  of  green  sand } 
— so  much  that  it  is  used  for  that  substance  in  many  plaoes^ 
It  also  contains  numerous  casts  of  shells  and  marine  remains. 

Fossils  ate  not  common  in  the  li^t  colored  olays ;  fossil  wood 
is  found  in  some  of  the  layers,  in  large  quantity,  and  some  very 
distinct  impressions  of  net-veined  leaves  were  examined  in  the 
clay  at  French's  landing.  In  the  potter's  clay  at  South  Amboy^ 
Mir.  Clark  says  they  have  followed  up  a  single  tree  for  ninety-> 
three  feet,  and  from  a  diameter  of  five  feet,  with  which  tiiey 
commenced,  to  fourteen  inches.  He  says  that  the  woxbnen 
have  in  one  part  of  their  bank,  found  a  considerable  number  of 
small  shells. 

In  the  potter's-clay  banks,  on  the  bay  shore,  the  clay  is  fre^ 
quently  stained  from  the  bottom  upwards,  of  a  peach  blossom 
color.  Such  clay,  though  it  can  be  used  for  some  purposes,  iS 
hot  as  valuable  as  good  stone- ware  clay. 

The  same  kind  of  stain  is  frequently  found  in  the  bottom  of 
the  fire-clay  beds. 

It  should  be  remarked,  that  no  difference  has  been  made  in 
recording  the  depth  of  the  fire  clay,  as  to  whether  it  is  fire, 
alum,  or  paper  clay.  These  are  accidental  differences,  though 
important  to  the  consumers.    The  best  fire  clays  are  also  the 
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CoBD^,  bat  acar  SUIoh,  m  CmmbahaL 

Mr.  Elwdl's  BMtl  U  in  a  bjer  &m  d^  to  crelre  feet  tUek, 
ind  eoTcred  by  a  bed  of  autd  twenty  feet  dikk.  The  mari  il 
■omeiriiat  uneTeo  on  tbe  bottom,  SDd  is  modt  fkiroved  on  the  Vf- 
It  is  fiDed  vilb  ibenf,  moct  of  vhkli  ue  in  a  soft  and  deeajii^ 
•tate.  Tbe  coin  of  tbe  marl  is  yellow  oo  the  top,  and  bbt 
towards  tbe  bottom ;  bat  dte  two  colon  ue  sepant«d  by  a  nrj 
UTffolar  line,  in  some  places  bi^er,  and  in  others  lower.  In 
tbe  marl  to  tbe  northeast,  in  the  Cook  neighlxn-bood,  and  tm  tbe 
I>aTis  property,  the  sand  and  marl  are  nearly  the  same  as  at  El- 
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veil's.  At  tihe4)it8  of  John  J.  Hummel,  they  first  remove  twen- 
ty feet  or  more  of  top  sand,  to  nncoyer  the  marl.  The  sorfaoe 
of  the  latter  is  very  uneven,  rising  in  knobs,  and  then  falling  in 
depressions.  The  top  of  the  marl  is  covered  for  a  few  inches 
by  a  layer  of  bright  red  earth ;  then,  and  more  uniform,  a  layer 
of  yellow  earth,  like  ochre ;  then  a  layer  of  from  six  inches  to 
two  feet  of  dark  lead-colored  day,  contunmg  no  white  shells, 
but  numerous  impressions ;  this  layer  is,  in  some  parts  of  the 
]ttt,  solid  stone ;  underneath  this  is  the  marl,  which  is  of  a 
greenish  lead-color,  and  from  ten  to  fourteen  feet  thick,  filled 
with  shells,  mostly  in  a  crumbled  state.  This  terminates  in  a 
layer  of  astringent  clay,  denominated  soap-stone.  The  pits  on 
the  west  branch  of  Stoe  creek,  and  near  the  straight  road  to  Sa- 
lem, have  a  considerable  layer  of  the  hard  stone,  and  the  marl  is 
aatringent  in  some  spots.  The  pits  of  Mrs.  Ayres  are  not  oot- 
«red  with  so  much  sand,  and  the  marl  is  of  a  more  unifi[>rm  blue^' 
and  harder  than  those  in  the  pits  farther  down.  The  marl  in 
tail  of  soft  shells,  and  like  the  rest,  slakes  to  a  finer  powder  when 
exposed  to  the  air. 

The  fossils  in  lliese  marls,  both  shells  and  bones,  are  very 
abundant,  and  promise  an  interesting  study  to  the  palseontolo- 
pBt. 

There  is  another  series  of  shell  marl  openings  in  Salem  and 
Gloucester  counties,  which  may  be  an  extension  of  this  bed,  or 
possibly,  from  its  geographical  position,  lower.  It  is  exposed  in 
the  pits  of  Wm.  Clawson,  in  Salem  County,  a  mile  and  a  half 
Bouih  of  Woodstown,  and  a  little  east  of  the  Allowaystown  road. 
It  is  also  seen  on  the  farm  of  M.  C.  Jennings,  in  Gloucester 
County,  about  two  miles  south  of  Mullica  Hill,  and  a  littie  east 
of  the  Commissioners'  road ;  and  again  in  several  places  within 
two  or  three  miles  northeast  of  Mr.  Jennings.  It  is  variable 
in  appearance,  in  some  cases  being  light  and  sandy,  and  filled 
with  fragments  of  white  shells ;  in  others  much  more  clayey, 
without  shells,  and  with  a  perceptible  amount  of  sulphate  of 


iron.  In  mineral  composition  and  appearance,  t^  Iatt«T  deseripi 
tioD  uppUea  to]a  clay  formatioa,  vhich  is  foimd  tiirongli  th«  Tslley 
of  AlloicaTS  creek,  on  up  to  near  WoodstoTra,  and  is  agaia  seen 
at  oUier  places  along  quite  into  Ocean  County.  I  bare  a  speei- 
meu  taken  from  a  well  in  this  formation,  in  Upper  Allovayl 
creek,  wliich  contains  impressions  of  sbellE. 

Id  many  places  in  the  fiat  upland,  not  far  from  the  creekfl,  or 
^om  the  bay,  or  ocean  shore,  in  dig^ng  veils  or  pits,  beds  flf 
shells,  identical  with  those  now  found  in  the  nei^boring  waten, 
have  been  struck.  Mr.  Stewart,  in  Lower  Alloways  oreek  towB- 
ship,  Salem  County,  near  the  shore,  and  just  belotr  the  mouth 
of  Alloways  creek,  saya  that  in  two  or  three  wells  which  he  had 
dug,  be  has  found  oyster  ahella  at  the  depth  of  about  tweln 
feet,  in  several  wells  near  Fairton,  Cumberland  County,  th< 
same  Fact  Las  been  observed.  On  the  eaat  bank  of  MouiiM 
river,  a  short  distance  above  Port  EUzaboth,  oa  land  of  Jona* 
than  Lore,  there  is  a  blufi  bank  of  fifteen  or  twenty  feet  high. 
is  liaa  baak,  at  about  seven  feet  above  lugb  water,  tbere  ii  | 
bed  of  oyster  Bhells ;  the  bed  is  solid,  two  or  three  feet  thick, 
in  blue  mud,  and  the  shells  packed  closely,  just  as  in  beds  now 
under  water.  The  mud  covers  them  for  two  or  three  feet,  and 
then  there  is  sand  to  the  top.  Shell  marl  is  also  dug  on  the 
Manamnsking,  three-quarters  of  a  mile  from  Port  Elizabeth; 
the  shells  are  imbedded  in  blao  mud,  and  covered  with  two  or 
three  feet  of  sand.  Farther  down  the  river,  at  Leeaburg,  ths 
same  layer  of  bine  mud  and  shells  is  found,  from  three  to  ail 
feet  under  the  surface  sand.  At  Heislerviile,  still  farther  down 
Maurice  river,  the  same  species  of  sheila  are  found,  and  occuT' 
ring  in  the  same  manner.  Again,  in  Cape  May  County.  thrM 
or  four  miles  south  of  Beesley's  point,  and  a  little  west  of  thfl 
sea  side  road,  on  lands  of  Jonathan  Godfrey,  a  similar  deposit 
of  blue  mud  and  shells,  covered  by  sand,  is  found.  At  Tucka- 
hoe,  in  the  same  county,  casts  and  impreasiona  of  the  common 
clam  are  found  in  the  gravel,  a  little  south  of  the  town.     There 
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18  no  lime  in  these,  but  the  forms  are  in  gravel,  cemented  by 
oxide  of  iron.  At  the  south  part  of  the  county,  on  land  occu- 
pied by  Downes  Edmonds,  Jr.,  it  is  common  to  find  oyster  and 
clam  shells  in  the  upland,  one  or  two  feet  beneath  the  surface. 

Of  the  deposits  of  sand,  grayel,  and  clay,  which  coyer  so  large 
a  portion  of  the  southern  counties  of  the  State,  there  are  not  yet 
facts  enough  collected  to  make  any  general  deductions  from.  No 
distinct  stratification  of  these  materials  has  been  found  as  yet. 
In  the  wells  bored  at  Cape  Island,  to  the  depth  of  about  one 
hundred  feet,  the  materials  passed  through  were  similar  to  those 
IKU  the  BurfSftce.  The  gravel  stones  found  on  the  beach,  aad  in 
the  banks,  are  of  a  singularly  mixed  character.  The  Cape  May 
diamond  is  much  sought  after  by  strangers ;  it  is  probably  ik 
water-worn  quartz  crystal,  and  beautiful  specimens  are  Bom9* 
times  found.  There  are  pebbles  of  quarti  of  every  hue ;  agates 
ace  not  uncommon ;  pebble  of  limestone,  and  rolled  limestone 
fossils  are  frequent. 

At  Dennisville,  in  Cape  May  County,  the  gravel  is  very 
coarse,  many  of  the  pebbles  being  from  one  to  two  inches  in 
diameter.  Boulders  are  first  found  here  in  coming  up  from  the 
Cape.  They  are  principally  of  a  light  colored  sandstone,  some 
very  firm,  and  others  friable.  The  marks  of  stratification  are 
plain  in  them,  and  they  are  quite  angular.  Mr.  Nixon,  of  Den- 
nisville, showed  me  a  boulder  weighing  forty  or  fifty  pounds^  flat^ 
and  oblong  in  form ;  one  side  of  which  was  covered  with  very 
lai^  quarts  crystals.  They  were  milky  and  much  broken* 
Near  Greenwich,  in  Cumberland,  there  is  a  spot  of  ground  filled 
witii  stone  like  that  mentioned  as  being  found  over  the  marl  in 
HummePs  pits,  near  Shiloh.  The  most  common  boulders  in 
Salem  county  are  of  a  very  cellular  quartaose  rock.  They  are 
usually  not  large,  and  very  numerous  in  spots,  but  generally 
tiiey  are  thinly  scattered.  In  many  places  the  sand  and  gravel 
is  cemented  with  oxide  of  iron,  and  is  firm  enough  to  be  quarried 
and  used  for  building  purposes.  The  fragments  are  commonly 
flat,  and  are  called  quoii-stones. 
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A  fossil  tooth  was  foond  in  the  gravel  at  Goshen,  and  was  jatf 
sented  to  the  State  collection  by  Mr.  Jona.  lagham  ;  and 
beautifnl  specimens  of  petrified  wood  from  the  gravel  near  Bi 
ton,  were  presented  by  Dr.  Potter. 

The  skull  of  a  mastodoD  was  dug  np  in  the  ueadow  of  Jolm 
Ewens,  near  Pemberton,  Darlington  County,  last  spring.  It  m 
in  a  good  state  of  prescrration.  Its  length  was  two  feet  Ul 
inches ;  and  its  breadth,  in  the  widest  part,  was  Que  ibot  tei 
inches.  Other  bones  of  the  mastodon  were  fooad  near  the  Bani 
locality  several  years  since. 

During  the  past  season,  while  in  the  southern  part  of  the  State, 
loy  attention  was  frequently  called  to  the  rapid  wearing  awaj  of 
the  shores,  and  to  the  advance  of  the  tide-waters  on  th«  laa& 
Local  causes  were  generally  assigned  for  the  increased  height  tf" 
the  tides  ;  but  this  and  other  phenomena  were  extended  over  H 
long  a  line  of  shore,  that  it  was  thought  there  must  be  soma 
general  cause  for  them  ;  and  this  cause  appears  to  be,  the  b1o« 
liat  continued  settling  or  subsidence  of  the  land.  ,  M 

At  the  mouth  of  Dennis  creek,  in  Cape  May  Conatj,  and  fli^ 
several  miles  along  the  bay-shore,  on  each  side  of  it,  accordiog 
to  the  local  surveyors,  the  marsh  wears  away,  on  an  averagOi 
about  one  rod  in  two  years ;  and,  from  the  early  maps,  it  wonU 
appear  to  bave'been  going  on  at  that  rate  ever  since  the  first  set- 
tlement of  the  country.  A  map  of  Cape  May,  in  the  possession 
of  Dr.  Maurice  Beesley,  of  Dennisville,  and  bearing  the  date  of 
1694,  lays  down  Egg  Island,  the  western  point  of  Maurice  Rivet 
Cove,  as  containing  300  acres;  at  low  water  it  now  contaiu 
a  half  or  three  fourths  of  an  acre,  and  at  high-water  it  is  entireiy 
covered.  All  along  the  Delaware  Bay  and  river  where  the 
marshes  are  banked  in  to  keep  oS"  the  tide,  the  banks  or  dyk«s 
are  placed  several  rods  from  the  water's  edge,  to  allow  for  tbt 
wearing  away  of  the  marsh. 

At  Town  Bank,  which  is  the  principal  bold  shore  on  the  vcri 
Bide  of  Cape  May,  and  where  the  first  settlement  was  made  W 


•v^ 


79 

early  as  1691 ,  the  solid  grayel  bank,  whioh  is  from  twel?e  to 
eighteen  feet  high,  wears  away,  aocordmg  to  the  owner,  Mr. 
Thos.  Hughes,  about  one  foot  a  year.  The  foundations  of  the 
houses  first  built  were  long  since  undermined,  and  the  waters  of 
the  bay  now  occupy  the  spot  where  they  originally  stood.  At 
Cape  Island,  on  the  Atlantic  shore,  the  wear  is  equally  rapid,  a 
fall  mile  having  been  worn  in  since  the  revolation,  as  I  am  in- 
formed by  Mr.  Ezekiel  Stevens.  During  the  war  of  that  period 
a  militia  artillery  company  had  its  practicing  ground  here. 
Their  gun  was  placed  near  a  house  which  stood  just  outside  the 
present  shore  line,  and  their  target  was  set  up  three  quarters  of 
a  mile  east.  This  last  point  was  at  ike  outer  edge  of  the  culti- 
vated ground,  and  there  was  a  quarter  of  a  mile  of  sand  bills  or 
beaches  between  that  and  the  water's  edge.  The  whole  of  this  is 
BOW  gone,  and  one  of  the  boarding  houses  has  been  moved  back 
twice,  on  account  of  the  wearing  away  of  tiie  bank.  The  sand 
beaches  on  the  Atlantic  shore  are  drifting  in  every  year.  Dr. 
Leaming  says  that  Ludlam's  Beach,  opposite  his  residence,  has 
moved  inward  fully  one  himdred  yards  during  the  last  twenty 
years ;  and  that  the  salt  marsh  sods  which  formed  west  of  the 
beach  are  now  seen  on  the  strand  east  of  it. 

That  the  tides  rise  higher  upon  the  uplands  than  formerly,  is 
the  opinion  of  the  oldest  observers,  upon  the  Atlantic  and  Bay 
shores,  from  Great  Egg  Harbor  quite  around  to  Salem  creek. 
Their  opinion  is  founded  on  the  fact,  that  on  the  low  uplands,  or. 
Aose  going  down  to  the  salt  marsh  with  a  very  gentle  slope,  the 
salt  grass  now  grows  where  upland  grass  formerly  grew  s  and 
where  the  land  was  in  wood,  narrow  fringes  of  it  next  the  marsh 
are  frequently  killed  by  the  salt  water,  and  marsh  takes  its 
place.  Hon.  Joshua  Brick,  of  Port  Elizabethi  estimates  the 
ameunt  of  timbered  land  between  Maurice  river  and  West  creek, 
in  Cumberland  County,  which  has  been  killed  within  the  last 
fifty  years,  at  one  thousand  acres.  And  the  amount  is  propor- 
tionally great  on  all  the  low  and  wooded  shores.    Numerous 
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islands  (spots  of  hard  ground  Burrounded  by  salt  marsh)  which, 
within  the  memory  of  men  now  livings  have  been  cnltiYated,  and 
others  which  were  in  wood,  have  been  entirely  lost  in  the  advanc- 
ing marsh,  and  their  location  is  only  to  be  known  by  the  shallow- 
ness of  the  mad  which  covers  them. 

In  all  the  salt  marshes  on  the  sea  shore  of  southern  New  Jer- 
sey, and  also  in  the  salt  and  fresh  tide  marshes  on  Delaware  Bay 
and  river,  stamps  of  trees,  of  the  common  species  of  the  ooontiyy 
are  found  with  their  roots  still  fast  in  the  solid  groand  at  the  bot- 
tom of  the  marsh,  and  this  at  depths  far  below  low  water  mark. 
A  reference  to  localities  for  these  is  not  necessary.  The  fact  is 
known  to  every  (me  living  in  the  neighborhood  of  these  marahes, 
and  the  evidence  of  it  can  be  seen  in  the  bottoms  or  in  the  banks 
of  almost  every  ditch  that  is  cut  in  them. 

The  time  daring  which  this  settling  has  been  going  on  cannot 
be  estimated  with  siiy  degree  of  accuracy.    But  some  idea  of  it 
may  be  obtained  by  noticing  the  phenomena  of  the  cedar  swamps 
where  buried  timber  is  dug  or  mined.    In  these  swamps,  and  in 
the  salt  marshes  near  them,  underneath  the  standing  trees,  w 
under  the  stumps  in  the  marsh,  cedar  logs  are  found  buried— 
and  these  one  under  the  other,  in  such  numbers,  and  so  sound, 
that  they  are  valuable  for  timber.     By  sounding  with  an  iron 
rod,  these  logs  can  be  felt  under  the  surface  at  all  depths,  from 
one  to  ten  feet,  and  some  have  said  for  even  more  than  that.   At 
Dennisvisville  a  well  was  dug  in  the  marsh  eleven  feet  in  depth. 
The  mud  near  the  surface  was  the  common  blue-mud  of  the 
marshes ;  at  a  small  depth  the  peaty  cedar  swamp  earth  was 
reached,  and  in  it  cedar  timber,  logs,  and  stumps,  were  found 
for  several  feet,  and  near  the  bottom  the  sweet  gum  {Liquidam- 
bar  styracifolia,)  and  the  spoon-wood  or  magnolia  {Magnolia 
glauca^)  were  found.     The  well  reached  hard  bottom.     The 
white  cedar  grows  on  peat,  and  its  roots  run  near  the  surface,  so 
that  it  might  be  supposed  the  mud  had  settled  with  them,  were 
it  not  for  the  fact  that,  when  cedar  grows  where  the  mud  is  shal- 
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loW|  fio  that  its  roots  reach  hard  bottcwi,  iti  wood  is  unfit  far- 
timber,  the  gram  or  fibres  bemg  so  interlocked  that  it  will  not 
split  freely.  Sach  is  found  to  be  the  case  in  the  bnried  timber ; 
the  bottom  layer,  as  it  is  oaUed,  is  worthless.  From  this  tiie  in* 
fennce ia conolosiTe  thattiie hard  gromd was abore  tide  lervL' 
whan  those  trees  grew^  Lifga  stomps  are  frequent^  fovadi 
standing  directly  on  other  large  logs,  and  with  their  roots  groir^ 
log  all  around  ftam^  aodlthen  otber:logs  still  under  thesO)  so  thatf 
one  soon  beoomeaiperplnBd.in  trying  to  ooont  back  to  the  ihMf 
when  the  lower  ones  were  growing.  Dr.  Beedqr,  of  Oimdsifllei^ 
anae  years  smoa  oommnniicated  to  tibe  newspapers  an  artide  «dn 
iha  age  of  the  cedar  swamps,  which  was  copied  by  Hr.  Lydl  in: 
lua  Travels  in  the  United  States,  Second  Visit,  toI.  1,  p.  84  r 
in  which  Dr.  B.  says  that  he  '^  county  1080  rings -of  amHuI^ 
growth  between  the  centre  and  outside  of  a  large  staaap  siz  feelP 
in  diameter,  and  under  it  lay  a  prostnrte  tree,  which  bad  flifleiK 
and  been  buried  before  Ihe  tree  t»  which  tfaa  stump  belonged! 
flrat  sprouted.  This  lower  trunk  was  fite  hundred  years  old,  so: 
that  upward  of  fifteen  coitaries  were  thus  determined,  beyond: 
the  shadow  of  a  doubt,  as  the  age  of  one  smaU  portion  of  a  bog,^ 
the  depth  of  which  is  as  yet  unknown." 

Mr.  Thomas  ShoordS),  of  Hancock's  Bridge,  Salem  Coun^^, 
infisrmed  me  that  the  sluices  in  a  meadow  bank  near  lus  resi** 
denoe,  on  Alloways  Creek,  were  fully  three  feet  below  low  waters 
xnark^'MKi  low,  indeed,  that  witfdn  tlarty  years  hehas  seeatiiear 
but  twice.    The  bank  was  btiilt  about  the  year  1700.    Sluicea 
are  usually  made  in  marsh  earth,  but  it  is  said  tiiey  da  net 
settb  mudi.    Ahd,  in  this  instance,  there  is  good  reason  to  W: 
lieve  they  are  properly  placed  for  what  the  tide  must  hare  been 
when  they  were  set.    On  the  opposite  bank  of  tiie  creek  ftom 
these  sluices  there  is  an  oak  stump  standing,  the  roots  of  winch 
are  in  the  solid  bottom,  and  the  top  of  it  is  about  the  level  of 
high  tide.    The  top  is  square,  as  if  cut  off  by  an  axe,  and  the 

longest  time  since  it  was  cut  can  be  little  more  than  one  hundred 
6 
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and  fifty  years.  And  when  alive  it  must  hare  beeo  not  less  than 
three  feet  higher  thiin  now,  to  be  out  of  the  way  of  the  tide. 
Judge  Brick,  of  Port  Elizabeth,  eays  the  tides  have  advanced  a 
foot  within  fifty  yeara — which,  it  will  be  perceived,  agrees  with 
the  evidence  to  be  obtained  from  the  etump.  Many  persona  have 
been  disposed  to  estimate  the  rate  of  subsidence  higher  than  this 
• — but,  in  general,  the  atatements  are  rather  from  impresaioni 
than  from  any  fixed  marks  to  refer  to.  I  am  confident,  however, 
that  two  feet  in  a  hundred  years,  is  not  above  the  rate  at  which 
the  shore  is  now  sinking. 

The  change  of  comparative  level  of  land  and  water,  though  not 
generally  noticed,  is  by  no  means  uncomnion.  Very  full  accounts 
of  such  changes  have  been  collected,  and  published  by  Mr.  Lyell, 
in  his  work  on  the  Principles  of  Geology.  He  aaya  that  "  re- 
cent obscrrations  have  disclosed  to  us  the  wonderful  fact,  that 
not  only  the  west  coast  of  South  America,  but  also  other  large 
areas,  eome  of  them  seven  thousand  miles  in  circumference,  such 
as  Scandinavia,  and  certain  archipelagoes  in  the  Pacific,  are 
slowly  and  insensibly  rising ;  while  other  regions,  such  as  QreoL- 
land,  and  parts  of  the  Pacific  and  Indian  oceans,  in  which  atolls 
or  circular  coral  islands  abonnd,  are  as  gradually  ainking." 

From  aome  facta  collected,  it  would  appear  that  the  change  on 
oar  own  shore,  is  not  confined  to  southern  New  Jersey.  In  the 
salt  marshes  on  the  Raritan,  between  Neir  Branawick  and  Perth 
Amboy,  buried  wood  and  stumps  are  common.  Some  years 
since  a  canal  was  dug  across  the  marsh,  from  Washington  to 
French's  landing,  to  cut  off  aome  of  the  bends  in  South  river, 
and  the  Raritan.  The  marsh  cut  through  was  from  one  to  four 
feet  deep,  with  a  sandy  bottom.  Hundreds  of  stumps  of  the 
common  yellow  pine  of  the  country,  were  found  with  their  roots 
still  firm  in  the  sand  as  they  grew ;  and  though  most  of  them 
were  removed,  a  few  are  still  to  be  seen  at  low  water.  The 
general  impression  at  Washington  is  that  the  tides  are  fuller 
now  than  formerly.    The  marshes  at  the  mouths  of  the  Passaic 
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«ud  Hackensack  are  well  known  to  oontain  great  quantitiea  of 
buried  timber,  and  it  ia  but  a  few  years  since  they  were  coyered 
with  cedar  trees.  The  same  is  true  of  the  marshes  <m  the  shore 
of  Long  Island.  Prof.  Hitchcock,  in  his  report  on  the  Qeolo- 
gy  of  Massachusetts,  give  accounts  of  buried  wood,  erect  stumpa 
and  peat,  being  found  in  the  sea,  at  or  below  low  water  mark,  as 
at  the  harbor  of  Nantucket,  at  Holmes  Hole,  on  Martha's  Vine* 
yard,  and  also  near  the  southwest  extremity  of  the  same  island. 
They  are  seen  too  on  the  north  side  of  Cape  Cod,  also  ojqposite 
Yarmouth,  and  in  Proyincetown  bay.  Mr.  Lyell,  in  his  second 
Tisit  to  the  United  States,  mentions  a  submerged  forest  ^'at 
Hampton,  on  the  way  from  Boston  to  Portcnnouth,"  alsa  one 
near  Portsmouth,  N.  H.,  ^^now  submerged  at  low  water,  con- 
taining the  roots  and  upright  stools  of  the  white  cedar,  showing 
that  an  ancient  forest  must  (mce  have  e^rtended  farther  seaward.'' 
In  his  First  Visit  to  North  America,  Td.  2,  p.  148^  he  mentions 
a  submerged  forest  somewhat  similar  near  Fort  Cumberland,  in 
Nova  Scotia.  In  the  same  work,  vol.  1,  p.  181,  in  speaking  of 
the  coast  of  Georgia,  he  says,  ^^  I  evea  suspect  that  this  coast  is 
now  sinking  down  at  a  slow  and  insensible  rate,  for  the  sea  is 
encroaching  and  gaining  at  many  points  on  the  fresh  water 
marshes.  Thus  at  Beauly,  I  found  upright  stumps  of  trees  of 
the  pine,  cedar  and  ilex,  covered  with  live  oysters  and  barnacles, 
and  exposed  at  low  tides ;  the  deposit  in  which  they  were  buried 
having  been  recently  washed  away  from  around  them  by  the 
waves."  He  records  other  observations  in  relation  to, the  sub* 
merged  trees  at  the  mouth  of  Cooper  river,  near  Charleston, 
and  of  the  Altamaha,  in  Georgia.  He  quotes  Bartram,  the 
botanist,  who  wrote  in  1792,  as  saying,  ^^  It  seems  evident  even 
to  demonstration,  that  those  salt  marshes  adjoining  the  coast  of 
the  main,  and  the  reedy  and  grassy  islands  in  the  rivers,  which 
are  now  overflowed  at  every  tide,  were  formerly  high  swamps  of 
firm  land,  affording  forests  of  cypress,  tupelo,  magnolia  grandiw 
flora,  oak,  ash,  sweet  bay,  and  other  timber  trees,  the  Sime  M 
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are  now  growing  on  the  river  swamp3,  whose  surface  is  two  feet 
or  more  nbove  the  spring  tides  that  Sow  &t  this  day.  And  it  is 
plwnly  to  be  eeea  by  every  planter  along  the  coast  of  Carolina, 
Gteorgia  and  Florida,  to  the  Mississippi,  when  they  bank  in  these 
grassy  tide  marshea  for  cultivation,  that  they  cannot  sink  their 
drEuos  above  three  or  four  feet  below  the  surface,  before  they 
come  to  strata  of  cypress  stumps,  and  other  trees,  close  together 
as  they  now  grow  in  the  swamps." 

From  the  deposits  of  shells  of  recent  species  which  were  mea^ 
tioned  on  page  76  as  being  found  above  the  present  high  tide  mark, 
it  may  be  inferred  that,  at  a  period  not  very  remote,  our  New  Jer- 
sey shores  were  considerably  lower  than  at  present.  This  infer- 
ence is  corroborated  by  the  appearance  of  the  ridges  of  drift  sand 
near  Cape  May.  They  are  well  shown  on  the  right  of  the  road 
from  the  steamboat  landing  to  Cape  Island.  At  about  a  quarter 
of  a  mile  from  the  landing  the  itiaermost  sand-ridgo  or  beach  is 
seen.  This  ridge  is  parallel  to  the  present  bay-ebore,  and  lies 
upon  the  gravel  which  is  the  fast-land  of  the  Cape.  Between, 
this  and  the  bay-shore  there  are  several  parallel  ridges  of  drift 
sand,  in  which  the  sand  extends  down  at  least  to  the  water-level. 
It  appears  as  if,  at  some  former  time,  the  waters  of  the  bay  had 
washed  the  gravel  hank  which  now  underlies  the  innermost  sand 
ridge  ;  and  afterwards,  as  the  waters  receded,  the  sand  from  the 
strand  was  blown  up,  and  lodged  on  this  bank  ;  and  as  the  wa- 
ters receded  still  farther  from  the  original  hank,  other  and  pu* 
allel  ridges  of  sand  had  formed  in  succession.  The  ridges  have 
been  formed  long  since,  and  have  reared  a  heavy  growth  of  black 
oak  timber.  They  have  ceased  to  advance,  and  are  now  wearbg 
away  with  the  advance  of  the  water  upon  the  land. 

The  indications,  then,  are  that  at  some  comparatively  recent 
period,  the  ground  has  been  several  feet  lower  than  it  is  now ; 
that  it  has  since  been  elevated  to  a  height  several  feet  above  that 
kt  which  it  now  is ;  and  that  it  is  now,  and  has  been  for  a  long 
time  past,  BinkiDg  slowly. 
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This  gradual  elevation  and  sabseqnent  depression  naj  have 
given  to  our  coast  its  peculiarities.  For  almost  the  whole  length 
of  New  Jersey,  the  main  land  is  separated  from  the  ocean  by  a 
strip  of  salt  marsh,  in  some  places  several  miles  iride«    On  the 

mm  —  I  ,  , 

outer  edge  of  this  marsh,  next  the  sea,  is  a  row  of  loi^  narrow 
sand  islands,  or  beaches. 

In  many  places  where  the  waves  wash  against  the  head  bank^ 
the  material  is  continually  being  worn  away,  and  deposited  as  a 
Band-bar,  or  Bhoal^  at  some  distance  from  the  sbtMrC)  and  {NUfiUel 
jto  it,  leaving  comparatively  deep  water  next  the  land*.  If  'ite 
suppose  this  to  have  occurred  during  the  former  depretindn  ixf 
ihe  land,  a  series  of  shoals  would  have  farmed  parallel  to  the 
coast.  When  a  rising  of  the  land  took  place,  these  shoals  would 
be  raised  above  the  surface  of  the  water,  and  beoooie  the  )Mta  of 
.our  present  beaches  y  shrubs  and  trees  would  eeon  grew  ot^  tlma, 
to  protect  their  surface,  and  to  catch  the  ^aadirtach  weiM  drift 
up  from  the  strand.  The  lower  gjround  baekiroiild  finally  be 
elevated  above  the  water,  and  would  be  covered  by  vegetatiofi^ 
shrubs,  and  trees ;  until  a  subsequent  depression  of  the  sur&ce 
should  again  catry  i!h^in  bddiv  the  tide-level,  When  ibej  would 
become  salt  marshes-^filling  up  ifith  mud  as*  the  a^vttticing  tides 
would  bring  it  iB,~and  thus  keeping  theilr  surface  6t1ii^li-water 
mark. 

Sufficient  evidence  hlusi  not  yet  "been  Collected  to  Hietdonstrate 
this  theory,  1)uf  there  is  enough  to  rentier  it'higUy  jMtib^ble. 

4.  Chemical  examinatumsy  and  some  practical  suggestions  on 

them. 

The  following  analyses  of  marl,  from  different  parts  of  the 
State,  are  presented,  as  good  samples  of  this  most  valuable  fer- 
tiliijer: 

1.  .Analysis  of  a  marljirom  Sjuanhjim^  Monmouth  Co* 

Water     ...-.-      10.600 
SiUca  .-.-.-  61.162 
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Protoxidofiroa         -        .        .        ^  16.200 

Altunina      - 6.100 

Potash  aod  soda        ...        -  4.274 

Lime           -...--  8-478 

Magnesia          -        -        -        -        .  2.087 

PboBphoric  acid    ----•■  4.540 

Snlphwic  aoid 0.429 


This  spetimsD  was  from  the  pits  of  Hance  Herbert,  and  was 
taken  tnm  n«ar  the  middle  of  the  layer.  It  is  a  beautiful  greea 
]uri>  free  f^om  shells,  and  ocmtainiiig  bat  very  little  sand.  The 
marl  grains  are  reij  small.  It  it  very  Blightl?  acid  in  its  reac- 
tion. 

The  spetnmen  was  dried  hy  exposure  to  the  open  air — and  ifj 
as  veil  as  the  following  onM,  ww  as  dry  as  it  could  be  made 
withont  artifioial  heat.  Traoes  of  manganese  and  of  cbloiine  are 
to  he  found  in  all  the  marls,  and  a  little  carbonic  acid  is  almoet 
ilwajB  preseBt. 

2.  Anatyna  of  a  marl  from  near  Pemb(Tton,  Burlington  Co. 
Water         ......  10.410 

Silica 55.930 

Protoxid  of  iron  and  alumina  -        -  22.855 

Potash 5.800 

Lime -    1.640 

Magnesia 1.013 

Phosphoric  acid 1.680 

Sulphuric  acid 0.957 

100.285 
This  marl  is  from  tbe  pits  of  Joshua  Forsjtb,  about  three 
miles  northeast  of  Femberton.     It  is  a  dark  green  marl,  without 
any  shells,  and  ie  not  acid.    The  specimen  was  taken  from  a 
heap. 
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3.  Analysis  of  a  marl  from  Clementon^  Camden  Co. 

Water 10.640 

SiUca       --...-      66.200 

Protoxid  of  iron    .        -        -        -        -  14.980 

Alumina 6.000 

Potash         -        -        -        -        -        -    5.375 

Lime        -        -        -        .        -        -        1.985 
Magnesia     -        -        -        -        •  «     -    1.615 

Phosphoric  acid         -        .        -        -        2.640 
Sulphuric  acid       -----    0-489         ] 

99.824 

This  marl  is  from  the  pit  of  Qeo*  Adams,  in  Ckmenton.  It 
is  dark  green  in  color^  and  almost  pure  marl  grains*  Jt  is  not 
acid.    The  specimen  was  taken  from  a  heap. 

4.  Analysis  of  a  marl  from  near  JVeehotd^  Monmouth  Co. 

Water         -        -        -        -        -  -    9.800 

SiUca       .       -       -        .        .       -  54.110 

Protoxid  of  iron  and  alumina         -  -  21.700 

Potash  and  soda        -        -        -        -  6.985 

Lime  -        -        .        .        .        .  .    0.482 

Magnesia 3.789 

Phosphoric  add    .-•-<•    1.086 

Sulphuric  acid  *        -        .       •        -  1.487 

99.889 

Tiiis  specimen  was  taken  from  the  pit  of  J.  Shepherd,  about 
fb  mile  southwest  of  Blue  Ball.  It  was  taken  from  near  the  mid- 
dle of  the  pit.  It  is  almost  pure  marl  grains,  and  is  of  a  rich 
oliye  green  color.    If  is  decidedly  acid. 

5.  Analysis  of  a  marl  from  JV*eio  Egypi^  Ocean  Co. 

Water         ...        ....  12.050 

SiUca       -        .        -        .        .        -      49.768 


Protoodd  of  iroii  tad  ftlunim  -        -  SS.9BI 

PotBBh  «id  Boda        -        -        -        -        5.784 

Lime  - 2.663 

Magnesia  .....        2.796 

PhMpborio  acid    .        -        -        .        .     1.582 
Solpliano  acid  -       ■       -       -       .       2.267 


ThiB  marl  was  taken  from  the  pit  of  Samuel  Horaer,  neu 
New  Egn>l:-  '^^^  spMnmen  was  froni  near  the  top  of  the  green 
marl.  It  containa  a  few  reddish  colored  sbells,  but  the  greatest 
portion  is  made  up  of  dean  greenaand  marl.    It  is  not  acid. 

.    6.  Amlytii  vf  a  morf  fnm  iVmAcrfwi,  JhirMN  jMs  Ctnoi/jF. 
Water -9,600 


Protozidof  konudalamiiw  .  -  ^.SM  . 
Fotaeli  and  soda  ...  q^jiq 
line  -  -  -  ....  i.fli7 
Magnesia  .  .  _  .  .  4.210 
Phosphoric  acid  .....  2.395 
Sulphuric  acid 0.133 

99.156 
This  marl  is  from  the  pit  of  S.  R.  Gaskill,  on  the  north  branch 
of  the  Rancocus,  below  Pemberton.     It  is  from  near  the  middle 
of  the  pit,  and  is  a  fine  colored,  clean  greensand.      It  is  not 
acid. 

7.  Antdysis  oj  a  marl  from  Blackwoodiovm,  Camden  Couritf- 

Water 11.000 

Silica *     -      49.940 

Protoxid  of  iron  and  alumina  -  -  22.968 
Potash  atd  soda  ....  6.806 
Lime 2.367 
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Magnesia  -  -  .  .  -  2.T14 
Phosphoric  acid  -  -  -  -  -  8.660 
Sulphuric  acid 0,62S 

99^680 

This  specimen  was  taken  iixmi  the  pit  of  Mr.  MardiaHi  at 
Blackwoodtown ;  about  midway  between  the  top  and  bottom  of 
the  green  marl.  It  is  free  firom  shellS)  and  is  not  a<»d.  Small 
crystals  of  sulphate  of  lime  (plaster) are  scattered  through  it. 

Anahfsig  of  a  marl  from  MuUica  Hillj  XMiMmUrtUksiUy. 

Water  .  .  -  .  .  ^  10.260 
Silica  -  -  -  -'  .-  -  46^660 
(Protozid  of  iron  and  alumina  -  ^  ^  9i;92i 
Potash  and  soda-       *       -r       -       *       6j818 

Lime  - 2.866 

Magnesia  ...  ^  -  &089 
Phosphoric  add  -  -  ...  8.699 
Sulphuric  add  *        ..       :       *       -       ^^^^ 

'     99.194 

This  marl  was  taken  from  the  pit  of  N.  Stettta,  about  a 
mile  east  of  MuUigb  HflL  It  is  a  good  specimen  of  tibeittven- 
sandmari.    It  is  not.  acid., 

Andtysiiaf  a  marl  from  WooMownj^aUm  CouMjf. 
Water         ..'.•-        .       .    8.«40 
BiKca       ^       ^       .'       -'       .•       .'     49.T80 
Protoadd  of  iron  -        -        .        -19.800 

Alumina  ^  .  .  •'  .^  .  8.040 
Potash  and  soda  -  -  -  -  6«MS 
Lime  -  -  .  .  •  .  .  1.048 
Magnesia  -        -        -        -        •        1.812 

Phosphoric  acid  -----  2.661 
Solphurio  acid  .        -        •        -        «        0.112 

98.848 
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This  Bpeiumen  utM  from  Hie  pit  of  RlchmoDd  DickBon,  near 
Woodfltown,  and  was  taken  from  a  Tagon.  The  marl  gruna  are 
ooaree,  dean,  and  of  a  jellowiah  shade  of  green.  It  ma  proba- 
bly taken  from  near  the  bottom  of  the  green  lajer,  and  U  scarce- 
ly an  average  of  the  marl  in  the  bed. 

Analytu  of  a  marl  from  Jtfarfioro,  Monmouth  County. 

Water 12.200 

Silica 38.700 

Protozid  of  iron  and  alnmioa  -        -  27.690 

Potash  and  soda  ....  4.467 
Carbonate  <^  lime  -  .  -  .  13.910 
Hagwua  -        .        .        .        .        1.218 

FhoBphorie  add    -        .        .        .        .    1.140 
Solphnric  acid  .        .        .        -        .        0.B09 
9d.«S9 
Thig  ipedmen  was  taken  the  pit  of  W.  H.  Ccmom,  at  Marl- 
boro, and  ig  a  good  eample  of  bia  beet  grey  marl.     It  ia  made 
up  of  green  gruns,  largely  mixed  irith  carbonate  of  lime,  and  a 
li^t  colored  olay.    It  is  not  acid — ^but  efferrerces  rapidly  when 
any  etrong  acid  is  ponred  on  it. 
Analysis  of  a  marl  Jrom  ShelUovn,  Burlington  County. 

Water 5.700 

Silica 67.260 

Protoxid  of  iron  ....  10.267 

Alamiaa 4.860 

Potash  and  soda   •        -        -        -        -    5.161 

Lime 0.622 

Magnesia  .--.,-  1.943 
Phosphoric  acid         .        -        .        -        0.178 

Sulphuric  add 3.420 

98.911 
This  specimen  was  taken  from  a  pit  of  Mr.  Howard,  near  the 
bridge  over  Croaswick'a  creekj  at  Shelltown. 
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The  marl  is  fine  grained,  dark  green  in  color,  and  is  irregular- 
ly mixed  in  the  dark  chocolate  colored  day.  It  li  acid  in  its 
properties,  and  when  need  with  caatioD,  is  highly  fertilinng  in  iU 
action. 

Of  the  m&rls  whose  analyses  are  given,  those  marked  1,  2, 
and  S,  are  from  the  third  or  highest  bed  j  those  marked  4,  5,  6, 
7,  8,  and  9,  are  firom  the  second  or  middle  bed ;  that  marked  10 
is  fVom  the  first  or  lowest  bed,  aod  that  marked  11  is  from  the 
day  which  nnderlies  the  marl. 
Analysis  of  a  Hmtstone  from  Sattm  County. 

Water 0.500 

Carbonate  of  lime     -        ■        .        -      69.610 
Magnesia     ......    1.815 

Peroxid  of  iron         ....        2.810 

Alomina      ......    0.910 

Silica 28.810 

Phospfaorio  add    -        .        .        .        .    0.089 
Salphorio  add  -       .       .       .       .       0.061 

99.058 
This  limestone  wag  taken  from  the  farm  of  Samnd  Alles,  ia 
Manmngton  township,  and  is  tkovght  to  be  a  fur  sample  of  the 
limestone  which  is  fotmd  in  the  caleareons  layer  of  the  seoond 
maribed. 
Analym  of  a  limttand,  or  martt  from  Salem  Covnty. 

Water 0.750 

Carbonate  of  Ume     -        -        -        -      84.780 

Magnesia     ------    1.404 

Petozid  of  iron  ....        8.260 

Alumina 0.860 

SUica 8.110 

Phosphoric  add    ...        -        -    0.206 
Sulphuric  acid 0.280 

99.550 
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This  specimeD  was  t^eo  from  the  pits  of  John  Foirivj  near 
Swede's  bridge,  in  ManniDgton  township,  and  tB  a  sample  of  &» 
loose  Tarie^  of  the  upper  part  of  the  calcaroons  lajer  of  tits 

second  marl  bed." 

The  value  of  these  maria  la  best  seen  in  the  rich  and  highly 
cultivated  district,  which  has  been  improved — almost  made  by 
their  use ;  but  it  may  be  interesting  to  examine  the  causes  of 
their  great  value  in  agriculture ;  and  to  compare  them  with  other 
fertilizers.  For  example :  the  potash  alone  may  be  taken  at  an 
average  as  5  per  cent,  of  the  whole  weight  of  the  marl ;  a  bnsh- 
el  when  dry,  weighs  eighty  pounds,  and  in  the  proportion  men- 
tioned, would  coataja  four  pounds  of  potash, — this  ia  nearly  as 
much  as  there  is  in  a  bushel  of  unleached  wood  ashea.  Or  the 
phosphoric  |acid,  the  average  of  which  is  not  less  than  two  per 
cent,  of  the  whole,  and  in  many  of  the  marls  it  is  considerably 
above  that,  may  be  compared  with  superphosphate  of  lime. 
According  to  the  analysis  of  several  specimens  of  snperphos- 
phate,'by  S.  W.  Johnson,  published  in  the  Country  Gentleman, 
vol.  1,  p.  131,  its  average  amount  of  phosphoric  acid  ia  17  S-8 
per  cent,  or  from  four  to  nine  times  as  much  as  the  marl,  a  dif- 
ference by  no  means  as  great  as  between  the  prices  of  the  two 
articles.  Besides  these  constituents,  the  lime,  tiie  sulphuric 
acid,  the  oxide  of  iron,  the  soluble  silica,  and  the  magnesia,  axe 
all  useful.  It  is  probable  that  the  great  value  of  the  marl  is  to 
be  found  in  the  fact,  that  it  contains  nearly  all  the  substances 
necessary  to  make  up  the  ash  of  our  common  cultivated  plants. 
The  following  table,  containing  the  amount  and  the  composition 


*Thc  preceding  analyses  bsTc  been  made  under  mj  direction,  principally 
by  Ur.  Julius  Eock,  a  competent  chemist,  a  student  of  the  TTniTersitiM  <^ 
Giessen  and  Harburg.  The  usual  methods  were  adopted  Tor  the  analysis 
of  silicates  soluble  in  acids.  The  alkalies  were  separated  boJn  the  magnesia 
by  acetate  of  baryta.  The  phosphoric  acid  tras  separated  by  molybdate 
of  ammoDia.  There  appears  to  be  a  small  amount  of  organic  matter  in  all 
the  maris,  but  no  attempt  has  yet  been  made  to  ascertain  its  composition. 
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of  the  ash,  id  different  oropB,  grovn  on  ui  sore  of  ground,  u  in- 
serted for  thd  purpose  of  comparison'  It  is  from  Boasnnganlt'd  - 
Rural  Economy,  p.  386  of  the  Ameiieau  edition : 
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A  comparisoQ  of  the  analyuB  of  the  marl  nlth  those  of  the 
ash,  sho^B  how  ahundantly  it  Bnppties  the  mineral  aubstances 
needed  for  the  growth  of  vegetation. 

The  peculiar  adaptation  of  these  maris  to  the  growth  of  pota- 
toes has  long  been  known.  Causes  for  this  maj  be  seen  ia  the 
large  amount  of  potash  and  of  oxide  of  iron,  which  are  found  both 
in  the  marl  and  in  the  ash.  That  the  latter  substance  has  an 
important  influence,  may  also  be  inferred  from  the  well  known 
fact,  that  the  marls  near  the  surface,  aud  which  have  been  most 
changed  by  the  action  of  air  and  moieture,  but  still  contain  their 
oxide  of  iron,  are  as  nseful  as  any  others  for  a  single  crop  of  po- 
tatoes. 

The  grovrth  of  white  olover  upon  marl  banks,,  or.nurl  beapa, 
hag  come  to  be  a  test  of  their  cbaraotv ;  those  containing  linw  , 
soon  become  covered  with  a  ipontaneous  and  lozniiant  ^wth  of 
this  clover ;  on  the  contrary,  none  of  it  is,eYer  seen  apoa  marls 
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irbieh  are  acid  in  their  propertioB,  or  which  contua  nlphata  of 
irob.  Aaexplanatiwiof  thiaifl  at  <moe  percured,  in  th«  eonipfr' 
ution  of  the  clover  ash- 

Tboae  who  have  need  the  rich  green  marie  with  benefidal  ef- 
fects for  a  few  years,  haye  observed  that  they  do  not  answer  u 
good  a  purpose  as  at  first ,  and  that  liming  fields  which  hare 
beea  thus  treated,  makes  an  excellent  change,  increasing  the 
crops,  and  restoring  to  the  land  the  property  of  heiog  benefitted 
bj  marl.  The  analysis  shows  that  such  marls  contain  bat  little 
lime  ;  and  their  failure  to  act  may  be  due  to  this  cause.  Thoee 
marls  containing  a  large  amount  of  lime  never  fail  to  produce 
good  effects,  though  applied  for  years  without  any  other  manure. 
Lime  appears  to  aid  the  marl,  not  only  by  fumiehing  this  con- 
stituent when  it  la  needed,  but  also  by  rendering  the  marl  more 
soluble,  and  thns  more  free  to  give  up  its  fertilizing  prinoiples  to 
the  growing  plants.  This  has  been  shown  in  instances  where  the 
marl,  when  applied  alone  on  land,  produced  no  effect ;  but  on 
liming  it  well  has  produced  as  good  crops  as  marls  of  the  highest 
repute.  And  that  this  effect  was  due  to  the  marl,  was  known  by 
the  same  dressing  of  lime  being  applied  upon  other  and  adjoining 
fields,  which  had  not  been  marled,  and  no  perceptible  effect  was 
observed,  tt  produces  the  same  effect,  too,  upon  many  soils 
which,  though  fairly  green  with  the  marl  grains  in  them,  were 
yet  almost  banes ',  it  has  brought  them  at  once  to  a  high  state 
of  fertility.  There  are  marl  pita  opened  in  all  the  beds,  which  are 
reputed  to  be  worthless,  and  which  do  seem  to  he  quite  inert ; 
though  analysis  shows  them  to  contain  the  same  constituents  with 
other  marls  which  are  active  in  their  properties.  The  size  of  the 
marl  grains,  undoubtedly,  has  some  influence  on  the  quickness  of 
their  action,  the  finest  being  best.  But  besides  this,  some  of 
them  are  more  readily  soluble  than  others.  Those  which  are 
dug  in  valleys  or  in  any  locations  where  the  surface  water  does 
not  soak  through  them  and  run  off  below,  where  they  have  never 
been  drained  and  dry,  are  always  the  easeiat  dissolved,  being 
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readily  decompoaed  by  carbonic  Mid  and  water. '  Many  of  the 
dry  bank  or  hill  marls  sppeur  to  have  undergone  a  kind  of  season- 
isg,  sncb  u  stone  goes  through  when  taken  from  the  qnurry  and 
exposed  to  the  weather — they  become  harder  and  less  eaeil;  acted 
on.  The  experience  of  the  fiunoerg  with  the  active  marie  lends 
Bopport  to  this  view ;  intliatthey  find  the  heavy  dressings,  ap- 
plied at  long  intervals,  as  was  formerly  the  practice,  are  not  aa 
beneficial  as  the  suae  amonnt  applied,  in  lighter  and  more  fre- 
quent coats.  When  first  taken  from  the  [at  it  is  most  active, 
and  gradnally  beocunes  inert.  Lime  mixed  with  snoh  marls,  or 
applied  on  tbem  in  the  soil,  will  render  tibem  more  easy  of  deeom- 
position,  and  thns  favor  their  action. 

The  marl  ia  used  in  great  profusion  in  some  localities,  where 
it  is  easily  obtained,  but  its  beneficial  effects  are  to  be  seen  in 
cases  where  only  small  qoantities  are  used — small  enough  to 
BOW  it  over  the  ground  like  ashea.  And  it  would  undoubtedly  be 
found  to  pay  well,  even  if  carried  long  distances  by  railroad,  or 
by  water.  Since  the  opening  of  the  Freehold  and  Jamesburg 
Railroad,  large  quantities  of  marl  have  been  sent  over  that  road 
to  various  places  on  tiie  Camden  and  Amboy  RMbmtd.  The 
New  Jersey  Farmer  gives  the  amount  carried  over  the  road 
during  the  past  year  at  860,000  bushels.  Much  of  this  is  hauled 
from  Squankvm,  (seven  miles)  by  teams.  It  is  worth  seven 
oents  a  bushel  at  Freehold. 

The  opening  of  other  railroads  through  to  different  parts  of 
die  marl  district,  would  be  useful  in  extending  the  benefits  of 
this  valuable  fertiliser.  There  are  now  a  number  of  places 
There  it  is  readily  accessible  by  water.  On  the  shore  of  Sandy 
Hook  bay,  below  the  Neveunk  lights,  the  marl  could  be  run  from 


*  ^loL  Bootli,  in  hia  B«pott  on  the  Geology  of  Delann,  p.  ISO,  mj% 
flutt,  "bj  a  well  charged  Bolatitm  of  carbonic  acid  a  large  portion  of  flw 
gtvm  sand  was  decompoud  in  a  few  daya,  and  a  weak  solution  induced  tiie 
same  effects  in  a  few  WMks," 


the  banks  directly  into  boats.  And  the  aame  conTenionce  o£ 
aecess  is  found  for  Bereral  milee  along  the  north  shore  of  the. 
North  or  Nevesink  river,  and  at  several  places  farther  south  tha 
marl  is  found,  but  a  short  distance  from  the  sea  shore.  Oa  the 
Delaware  side  of  the  State,  several  of  the  creeks  are  navigablo 
quite  up  into  the  marl  diatxict,  and  vessels  could  be  cheaply 
loaded  in  them. 

jSnalj/iis  of  ihtU  marls  from  Sloe  Cretk. 
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These  marls  were  from  the  pits  of  Isaac  W.  Elwell,  Stoe 
Creek  township,  Cumberland  County.  They  are  of  the  com- 
mon bluish  green  color,  and  contain  a  large  per  centage  of  crum- 
bled shells. 

Experience  has  shown  these  maria  to  be  possessed  of  valuable 
fertilizing  properties.  Their  action  is  eaid  to  be  not  as  qoiok 
as  some  of  the  greensand  marls,  but  they  produce  a  permaneDt 
improvement  in  the  soil. 

The  various  deposits  of  oyster  and  clam  shells  which  have 
been  mentioned,  have  not  been  analysed.  The  shells  are  evi- 
dently unchanged,  or  only  slightly  crumbled,  nml  are  mixed  in 
vritk  blue  mud,  such  a!i  now  forms  in  the  bays  and  marshes 
where  tide-water  flows,  and  more  or  less  sand.      Their  valut 
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mast  depend  parti;  on  the  lime  which  they  contain,  snd  pftrti; 
on  the  imprOTement  in  the  texture  of  the  soil,  which  their  earthy 
matter  would  effect  They  have  not  yet  received,  from  farmers, 
the  attention  which  they  deserve. 

The  calcareoQB  layer  which  is  tho  top  of  the  second  bed  of 
greensand,  and  which  is  knovra  in  different  parta  of  the  district 
as  ]/ellou>  marl,  gray  marl,  lime  sand,  &c.,  oonsista  of  carbonate 
of  lime,  from  crumbled  and  powdered  shells,  corals,  &c.,  mixed 
with  white  sand  and  scfttwring  grains  of  greensand.  The  car- 
bonate of  lime  in  it  ie  from  50  per  cent,  upwards,  in  the  whole 
mass,  and  is  its  valuable  ingredient.  Farmers  are  in  the  habit 
of  comparing  its  effects  with  those  of  green  marl,  and  judging  its 
value  in  that  way.  They  are  quite  unlike  in  their  action,  and 
wherever  it  is  possible  should  be  applied  alternately  to  the  soil} 
each  tending  to  develop  the  useful  properties  of  the  other. 

The  blue-mud  of  the  tide  marshes  along  the  ocean,  bay,  and 
creek  shores  of  all  the  southern  part  of  the  State,  is  &  valuable 
repository  of  fertilizing  material.  In  othe  rcountries  where  agri- 
calture  is  much  advanced,  such  deposits  are  highly  prized  for 
improving  the  texture  of  light  soils,  and  for  furnishing  useful 
mineral  ooBstitoenta  to  it.  Ita  aztreme  fioeneu  rooden  it  pepa- 
Uarly  valuable  for  the  latter  purpose.  Its  use  ia  but  Ji^t  eom* 
menced  in  New  Jersey,  but  wherever  tried  it  haa^fpven  satiis&o- 
tion.  From  a  number  of  instances  of  ita  osoj  the  two  followiag 
may  Buffioe.  Near  Cape  May  Court  Hooia  Uw  salt-marsh  orad 
haa  been  used  by  R.  C.  Holmes,  Esq.  He  onnposts  it  with 
One  twentieth  as  much  stone  lime,  and  leaTM  it  ezpoHd  to  the 
ireather  for  a  year  or  tvo,  to  leach  oat  the  ult.  On  his  sandy 
loam  it  prodnoes  fine  crops  of  wheat,  oom,  and  grasf.  Mr. 
Coombs,  of  Fort  Elizabeth,  has  used  voi  from  the  Maorioe  rirei 
marshes,  to  fine  advantage.  His  s«l  is  a  very  poor  and  light 
sand — so  poor  that,  vrith  ordinary  cnlUvatitm,  it  does  not  yield 
more  than  ten  bushels  of.  com  to  the  acre.  By  the  aj^licatioa 
of  from  six^  to  «ghty  loads  of  mod  to  the  acre,  it  is  made  » 
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permanently  retentive  soil,  whicli,  with  good  cuItiT&tioD,  yield* 
fifty  biiahela  of  corn,  or  twenty  buahela  of  wheat,  to  the  acre. 

The  taking  of  fish,  king-crabs,  &c.,  to  be  used  for  maaare, 
has  been  occasionally  practiced  by  our  fanners  near  the  ees 
shore,  and  their  nse  in  a  raw  state,  or  in  compost,  is  well  under- 
stood  in  the  immediate  neighborhood  where  they  are  csnght ;  hat 
few  attempts  have  been  made  to  preserve  them  in  a  Btate  fof 
transportation  to  a  distance.  The  tflmarkablc  effects  which  haw 
attended  the  nee  of  guano,  and  other  bighly  concentrated  ma^ 
nnreB,  and  the  inereftsing  demand  for  them,  have  turned  the  pnhHa 
attention  to  our  own  sources  of  supply,  and  the  preparation  of 
portable  manures,  from  the  products  of  our  own  country,  is  felt 
to  be  of  great  importance. 

Immense  quantities  of  moss-bunlcers  and  other  fishes,  >M 
caught  upon  our  shores,  bat  no  attempts  are  known  to  have  been 
made,  in  the  State,  to  prepare  manure  from  them  ;  and  no  sys- 
tematic effort  has  yet  been  made  to  collect  statistics  of  the 
numbers  which  are  or  might  be  annually  taken.  Some  parUeo- 
lars  have  been  collected  in  regard  to  the  king-crab,  which  an 
worthy  of  attention. 

This  creature,  which  ia  known  under  the  names  of  Horse-foot, 
King'crab,  and  Sea-spider — the  Polyphemus  occidentalu  of  the 
naturalists — is  common  on  all  our  Atlantic  coast ;  but  it  seems 
to  find  a  particularly  congenial  location  in  the  lower  part  of 
Delaware  Bay.  It  comes  to  the  shore  to  deposit  its  eggs  in 
the  sand,  in  the  early  part  of  summer ;  the  largest  number,  it  il 
said,  in  the  old  of  the  moon  in  June,  though  they  are  abaudaot 
for  several  weeks  before  and  after  that  time.  They  come  in  auch 
numbers  that  the  beach  is  literally  covered  with  them  for  nearly 
forty  miles  up  the  bay-shore,  from  Town  Bank  in  Cape  May 
County.  They  weigh,  on  the  average,  about  four  pounds  each  j 
and,  at  a  very  moderate  calculation,  a  million  of  them  could  be 
picked  up  on  a  mile  of  beach  in  one  season.  They  are  used  in 
great  numbers  as  feed  for  hogs,  and  their  eggs  are  shovelled  up 
in  wagon-loads,  and  carried  off  to  feed  to  chickens.    Many  of 
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the  Cape  May  farmers  have  tbrOTQ  them  up  in  piles,  and  com- 
posted them  with  earth,  as  a  manure  for  wheat,  and  the  effects 
they  produce  are  remarkable.  The  poorest  soils  that  can  be  foond, 
by  a  dressing  of  from  2,000  to  4,000  on  an  acre,  will  produce 
twenty  or  twenty-five  bushels  of  wheat,  and  thirty  bushels  is  not 
an  oncommon  crop.  This  testimony  in  regard  to  their  fertilizing 
action  is  confirmed  by  the  experience  of  a  number  of  fanners  of 
whom  I  have  iociiured,  and  yet  there  ia  a  singular  prejudice 
against  them.  It  is  said  that  corn  or  clover  will  not  thrive  oa 
the  soil  where  they  have  been  used — but  that  they  bring  in  aor- 
jel.  This  latter  fact  has  been  mentioned  by  several,  bat  I  am 
inclined  to  think  it  a  difficulty  of  but  little  moment,  even  if  en- 
tirely correct.  The  crabs  contain  but  little  mineral  matter,  and 
there  may  be  a  deficiency  of  that  in  the  soil,  after  a  heavy  crop 
of  wheat  has  been  raised ;  but  a  dressing  of  lime  or  ashes  will 
effectually  correct  this  deficiency.  Mr.  ThoB.  J.  Bate,  of  Fish- 
ing Creek,  has  used  them  in  this  way,  and  has  had  good  crops  of 
<WTn  and  grass  after  them.  Some  others  have  succeeded  in  the 
Mma  nunnor,  by  th«  us«  of  lima. 

Mr.  Jonathan  Ingham,  of  Salisin,  and  Mr.  Tbomaa  Beealey,  of 
DenmsviUe,  have  erected  a  factory  al  Go8heii,,for  prqiaring  a 
maonre  from  these  orabs.  They  dry  and  grind  then,  and  then 
mix  them  with  charcoal,  plaster,  and  other  deodorinng  materials, 
and  aell  the  preparation  ander  the  name  <^  Cautrine,  It  is  a 
Itlaek,  powder,  of  a  fiahy  smell,  and  when  wet  and  allowed  to 
stand  for  a  few  days,  giree  off  a  strong  odor  of  *iamania.  Pio£ 
Booth,  of  Philadelphia,  has  aul^ed  it  with  the  fiallowing  rMolts : 
Anaiytis  of  Cancerine.' 

Anunonia  ■--.---  S6.67-percent. 
Organic  matter  -  .  -  -  S9.23  " 
Phosphate  of  lime  -  -  -  .  -  .JS.dO  *■ 
Sulphate  .of  lime  .  -  .  •  .  •  .  10.32  " 
SUex  -.-.-.-.-."-  .1.20.  " 
Water         ....'-      26.10*      " 
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The  ammonift,  which  many  agriculturists  eateem  as  the  valuaj 
lie  ferttliziDg  ingredient  in  concentrated  manures,  ia  more  than 
Dne  quarter  part  of  this ;  in  guano  it  rarely  amounts  to  more 
than  one  sixth.  It  contains  less  mineral  matter  than  gaano, 
but  this  is  a  deficiency  which  may  he  supplied  at  a  tnudt  lowor 
price — by  lime,  wood  ashes,  greensand  marl,  &c. 

The  cancertne  is  sold  at  a  rate  considerably  lower  than  goaso ; 
and  thoDgh  its  value  has  not  yet  been  shown  in  the  cropa  raised 
by  it,  yet  I  cannot  hut  think  it  promises  to  be  a  most  Talas> 
ble  addition  to  the  Fertilizers  now  in  use ;  and  that  it  is  the  be- 
ginning of  a  branch  of  manufacture,  which  must  supply  our 
farmers  with  guano  when  die  deposits  on  the  Peraviaa  ifilands 
are  exhausted. 

Analysis  of  a  WootBtridge  ^t-day. 

Wat«r 14.640 

Silica  ....  89.760 

Protoxid  of  iron  and  manganese  .      0-940 

Alumina;     ....         42.860 
Potash  ....      0.4YT 

Lime  ....  0.398 

Magnesia  ....       0.650 

99.716 
This  speeimen  of  clay  was  taken  from  the  bank  of  Mr.  P. 
Melick,  of  Woodbridge,  Middlesex  County,  and  is  a  sample  of 
the  best  fire  or  alum  clay. 

Analysis  of  a  South  Amhoy  fire-clay. 

Water 14.480 

Silica 39.V10 

Peroxid  of  iron  and  manganese  -        -      0.260 

Alumina 44.000 

Potash 0.545 

Lime 0.342 

Magnesia 0.326 


Thia  specimen  of  clay  was  taken  from  the  bank  of  Mr.  Cole- 
man, on  Burt's  creek,  near  South  Amboy.  It  is  a  good  speci- 
men of  ths  variety  of  fire-olay,  wbleb  is  used  for  faciug  paper 
IWDgiDga,  and  is  sold  as  paper  clay. 

Fire  bricks  made  from  these  clays,  stand  an  intense  heat  bet- 
ter than  the  imported  bricks,  and  being  afforded  at  a  lower  price, 
th«y  are  gradually  coming  into  use,  in  place  of  the  foreign  ones. 
Tte  material  for  not  less  than  50,000,000  fire  bricks  is  annually 
Mnt  into  market  from  Woodbridge,  Perth  Amboy,  South  Am- 
bay,  and  its  Ticinity.  Fire  clay  ia  worth'  from  ^2  to  $2  50  a 
-tob,  and  first  and  second  qaality  fire  bricks  are  worth  $35  and 
$80  a  thonaukd. 

For  the  facing  of  paper  hangings,  these  clays  are  unequalled 
in  the  fine  surface  they  give ;  though  they  are  not  quite  aa  white 
ad  some  others.  There  are  not  less  than  tiro  thousand  tons  sold 
•nnually  for  this  purpose.  The  price  is  from  $8  to  (9  a  ton,  in 
barrels. 

This  clay  supplies  all  the  alum  works  in  the  country.  About 
two  thousand  tons  a  year  are  consumed  in  this  manafacture.  Its 
price  is  the  same  as  that  of  fire  clay. 

In  the  making  of  porcelain  and  fine  earthen  ware,  bat  little 
ia  done  in  our  country.  The  potteries  at  Jersey  City,  and  at 
Green  Point,  are  eaid  to  use  these  clays  in  making  their  ware ; 
and  they  are  used  at  Trenton  in  making  porcelain  door  knobs; 
And  other  door  trimmings.  The  clay  answers  every  requirement 
in  point  of  quality  and  color,  and  is  afforded  at  less  than  a  quar- 
ter the  price  for  which  it  could  be  imported. 

AndyHi  of  a  ttoneaare  day  from  South  Awtboy. 

Water 6,080 

Silica 71.81)0 

Protorid  of  iron 1-814 

Alumina lO.OSO 

Potash         ...-..-    0.615 
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Lime        -        - 0,814 

Magnesia     .......    0.794 


Thia  ifl  a  epecitneii  of  the  stoneware  clay  from  the  bank  of  J. 
H.  Clark,  of  South  Amhoy,  and  is  a  fair  Eample  of  the  days  oT 
that  vicinity. 

This  clay  is  Talnable  fot  the  Buperior  quality  of  etooeiraiti 
made  from  it.  It  is  sent  to  all  parts  of  our  coantry,  and  into 
Canada.  About  ten  thousand  tons  a  year  are  needed  to  supply 
the  demand.     Its  price  is  $2  a  ton. 

6.  Progress  of  the  survey  in  differmt  counties. 

The  progress  of  the  work  in  the  different  countiee,  has  'bsai 
pretty  nearly  indicated  in  the  preceding  part  of  the  report. 
The  geological  survey  is  not  completed  in  any  of  the  coiuties  of 
the  southern  division. 

In  Monmouth  County  most  of  the  labor  is  done.  Specimens  j 
of  marls,  fossilB,  &c.,  have  been  collected  from  a!!  parts  of  the 
county.  The  County  Agricultural  Society,  through  conimitt«ea 
in  every  township,  have,  also,  collected  such  specimena  of  marl 
a8  diey  judged  important  to  have  examined,  and  have  forwarded 
them  to  me.  The  different  formations  have  been  aocuntel; 
traced  out|  over  about  two-thirds  of  the  county,  and  levels  for 
constmcting  the  proper  explanatory  sections  have  been  carried 
over  the  same  portion.  The  chemical  examination  of  the  maris 
is  well  advanced. 

In  Salem  the  survey  is  carried  over  nearly  the  whole  county. 
With  the  assistance  of  William  Snowden,  who  resided  in  ihft 
county  for  a  considerable  time,  and  is  familiar  with  it,  speci- 
mens have  been  collected  from  the  principal  marl  diggings, 
also  many  soils  and  fossils ;  and  most  of  the  notes  necessary  to 
a  full  geological  description  of  the  county  have  been  made. 

Cape  May  is  nearly  completed;    all  parts  of   the  county 
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have  been  yisited^  and  specimens  of  interest  collected.  A 
farther  examination  of  some  of  the  marshes  and  swamps,  and 
the  survey  will  be  finished. 

In  Cumberland  and  Middlesex  counties,  a  considerable  amount 
of  work  has  been  done. 

A  few  points  of  interest  have  been  noticed  in  the  course  of  the 
Buryey,  which  not  coming  appropriately  under  any  of  the  preced- 
ing heads,  may  be  presented  here. 

The  Cedar  Swawfs  are  a  remarkable  feature  in  the  foresta 
of  southern  New  Jersey*  They  are  common  in  all  the  counties 
Bouth  of  Monmouth,  but  probably  the  most  extensiye  are  in 
Cape  May,  and  the  adjoining  parts  of  Cumberland  and  Atlantic 
counties.  The  Cedar  Swamp  creek,  which  runs  into  Tuckahoe 
riyer,  and  Dennis  creek,  which  runs  into  Delaware  bay,  head  in 
the  same  swamp,  and  the  wholo  length  of  the  two  streams,  a 
distance  of  seyenteen  miles,  is  one  continuous  cedar  swamp* 
The  wood  is  the  white  cedar,  the  Cupressus  ihyoides  of  the  bota* 
nist.  The  original  growth  of  trees  which  coyered  these  swamps 
at  the  first  settlement,  has  all  been  cut  off;  scarely  any  are  now 
to  be  found  more  than  one  hundred  years  old,  and  it  is  usual  to 
cut  them  at  fifty  or  sixty  years*  Formerly  they  attained  a  great 
«ge.  Mr.  Chas.  Ludlam  counted  seyen  hundred  rings  of  annual 
growth  in  an  old  tree,  which  was  liying  when  cut  down,  and  Dr* 
Beesley  counted  1080  in  another.  The  trees  stand  yery  thick 
upon  the  ground  and  grow  rapidly  at  first,  but  as  they  increase 
in  size  and  crowd  each  other,  the  tops  become  thin,  and  the  an- 
nual growth  exceedingly  small.  The  rings  near  the  centre  of  a 
large  cedar  log  are  often  almost  an  eighth  of  an  inch  in  thick* 
ness,  while  those  near  the  bark  are  not  thicker  than  paper. 
Trees  four  or  five  feet  in  diameter  haye  been  found,  but  this 
is  uncommon,  and  in  the  second  growth  timber  they  are  much 
smaller. 

The  accompanying  cut  was  made  from  the  drawing  of  a  swamp 
of  ninety  years  growth.  A  swamp  of  sixty  years  growth  will 
yield  from  4000  to  7000  split  rails,  halves  and  quarters ;  be 
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Bides  the  top  poles,  or  cxdlings,  and  a  considerable  aumber  of  logs 
for  aawing.  And  in  tbe  older  Bwamps,  the  prodact  is  proportios- 
ally  large.  The  value  of  an  acre  of  such  timber  is  from  ^400  to 
$1000,  and  some  acres  are  thouj-ht  to  have  yielded  a  larger 
sum  still.  The  soil  in  which  these  trees  grow  is  a  black,  peatj 
earth,  composed  of  vegetable  matter,  which  when  dry  will  bum.' 
This  earth  is  of  various  depths,  from  two  or  three  feet  up  to 
twenty  or  more — and  the  trees  which  grow  on  it  have  their  rooti 
extending  through  it  in  every  direction  near  the  surface,  but  not 
penetrating  to  the  solid  ground.  When  this  earth  is  open  to  the 
sun  and  rains,  it  decays  rapidly,  but  when  covered  with  a  growth 
of  trees,  and  ao  shaded  that  the  sun  does  not  penetrate  \a 
the  ground,  it  increases  rapidly  from  the  annual  fall  of  leaves, 
and  from  the  twigs  and  small  trees  which  die  and  fall.  Mr- 
Charles  Ludlam  recently  found  a  log  sawed  off  at  both  ends, 
which  was  entirely  buried  in  the  swamp.  It  was  about  % 
foot  in  diameter,  and  he  knows  that  it  was  cut  fifty  or  sixty 
years  since.  This  process  of  covering  and  preserving  tim- 
ber has  been  going  on  for  a  long  time.  Trees  are  found 
buried  in  this  peaty  earth  at  all  depths,  quite  down  to  solid 
ground.  The  buried  logs  are  quite  sound,  the  bark  on  the  under 
side  of  many  of  them  is  s'.ill  fresh  in  appearance,  the  color  of 
the  wood  is  preserved,  and  its  buoyancy  retained.  Wheo  these 
logs  are  raised  and  floated  in  water,  it  is  observed  that  the  side 
which  was  down  in  the  swamp  is  uppermost.  The  buried  trees 
are  some  of  them  found  with  their  roots  upturned,  as  if  blown 
down  by  the  wind,  and  others  are  broken  off  as  if  they  had  stood 
and  decayed,  till  too  weak  to  support  their  own  weight.  The 
accompanying  view,  taken  in  the  swamp  of  Mr.  Henry  Ludlam, 
will  give  an  idea  of  the  manner  in  which  the  logs  lie.      It,  of 

*  The  amount  of  aah  leH;  bj  its  burning  is  astonisiiLnglj  small.  In  two 
tritls  which  I  made,  the  amouot  of  ash  in  the  dried  earth  was  only  threa 
and  a  half  per  cent  It  was  almost  insoluble  in  acids,  and  had  not  the 
slightest  alkaline  taste.     It  waa  mostly  silica. 
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course,  can  show  only  a  few  of  the  uppermost  ones ;  and  these  are 
unusually  well  exhibited^  the  swamp  having  been  cut  off  fifty 
years  ago,  and  its  surface  much  decayed  by  exposure  to  the  sua 
and  rain  during  that  time. 

The  most  prominent  object  in  this  drawing  is  a  large  log, 
which  is  seen  extending  across  from  one  side  to  the  other ;  an* 
other  log  partly  deeayed  lies  across  it,  and  undemeath  anothef 
appears,  which  has  had  a  piece  eat  out  for  working  mto  shingles ; 
other  logs  are  also  seen,  lying  some  OTsr,  ofliers  under  tlMM 
ahready  mentioned.  To  tiiie  rigjkt  of  the  large  log  is  a  staunpi 
which  has  its  roots  running  under  tiie  log|  showing  that  it  h  ai 
old,  or  older,  than  the  fSsdlen  tree ;  to  die  left,  and  partiy  on  th# 
log,  with  one  of  its  large  roots  growing  across^  another  old  ani 
decayed  stump  is  soen.  From  its  position,  we  may  safely  infer 
that  the  latter  has  grown,  died,  and  decayed,  since  the  large  tree 
fell. 

These  logs  are  so  abundant  in  some  parts  of  the  swamp,  aind 
in  ike  salt  marshes  bordering  on  them,  that  a  large  number  of 
men  are  constantly  occupied  in  raising  and  splitting  them  into 
shingles.  In  Mr.  Ludlam's  swamp,  this  business  was  com- 
menced fifty  years  ago,  and  has  been  carried  on  eyery  year  since, 
and  though  the  logs  are  not  quite  so  plenty  as  at  first,  enough 
are  still  found  to  repay  the  workmen.  The  size  of  the  logs  is 
from  one  and  a  half  to  three  feet,  though  four  feet  is  not  uncont- 
mon,  and  I  have  heard  of  them  five  or  six,  and  in  one  instance 
seven  feet  in  diameter.  Occasionally  a  log  is  found  that  will 
work  for  thirty  feet,  but  generally  the  length  is  less  than  Uiis. 

In  searching  for  logs,  the  workman  uses  an  iron  rod,  which  he 
thrusts  into  the  mud  till  it  strikes  one ;  then,  by  repeated  trials, 
he  judges  of  its  direction,  size,  and  length.  The  next  trial  is  by 
digging  down,  and  if  posssible  getting  a  chip  from  it.  By  the 
smell  of  this,  the  experienced  shingler  can  tell  whether  the  tree 
is  a  windfall  or  a  breakdoum,  or  in  other  words  whether  it  was 
blown  up  by  the  roots,  or  broken  off.    If  judged  to  be  worth 
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working,  the  stumps,  roots,  and  turf,  are  removed  from  orer  tts 
log,  Knd  the  earth  dug  out.  The  trench  which  is  thus  made,  of 
course,  is  full  of  water.  There  being  no  grit  in  the  eartb,  toolB 
can  be  uaed  ia  it  without  injury,  and  the  loga  are  rapidly  sawE 
off  by  a  one  handled  croes-cnt  saw,  which  can  be  worked  directly 
into  ^e  Boft  earth.  As  boou  as  the  log  is  cut  off,  and  loosened 
by  moans  of  lerers,  it  rises  and  floats  in  the  water.  It  is  th«B 
divided  into  shingle  cuts,  quartered,  and  thrown  out  to  bg  split 
into  shingles,  and  shaved  ;  when  it  is  ready  for  market.  Tba 
annexed  drawings  show  the  different  operations  in  this  Bisgnlar 
business.  That  in  the  swamp  shows  the  floated  loi;  being  cot 
into  shingle  lengths,  and  the  shaving  of  shingles  going  on  in  tbs 
background.  The  view  in  the  salt  marsh  shows  the  stumps  still 
standing ;  also  the  operation  of  cutting  off  a  log,  preparatory  to 
nusing ;  and  the  splitting  up  of  another  log. 

It  is  said  that  for  five  years  past  the  average  number  of  theu 
eilungles,  sent  from  Dennisville,  is  not  far  from  600,000  a  jear. 
They  are  worth  from  |13  to  $15  a  thousand.  About  200,000 
white  cedar  rails  have  been  sent  from  the  same  place  this  year. 
They  are  worth  from  |8  to  $10  a  hundred. 

The  view  on  the  marsh  was  taken  near  DennisvUle,  looking 
towards  Delaware  Bay.  Itwaa  just  after  a  northeast  storm,  and 
the  vessels  seen  are  in  Maurice  River  Cove,  where  they  have 
run  for  shelter.  It  is  said  that  as  many  as  500  vessels  have  been 
seen  lying  here  at  once,  waiting  for  a  change  of  wind.  A  break- 
water is  very  much  needed  on  the  inside  of  Cape  May ;  that  at 
Leviston,  on  the  Delaware  side,  being  insufficient  for  the  Dtimber 
of  vessels  that  need  shelter.  As  it  is  now,  many  of  the  vessels 
going  out  the  Capes,  if  met  by  a  storm,  put  back  and  sail  twenty 
miles  up  the  bay  to  obtain  a  shelter,  which  should  be  found  near 
the  point  of  the  Cape.  Besides  the  loss  of  time  in  sailing  so  far 
back,  the  vessels  in  the  cove  are  liable  to  he  blown  ashore  by  a 
change  of  the  wind.  A  breakwater  at  the  point  mentioned  would 
be  of  great  advantage  to  our  coasting  vessels  generally. 
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The  acccompanying  Bketch  was  taken  near  the  point  of  Cape 
May,  on  the  bay-shore.  It  gives  a  good  view  of  the  sand-beaches, 
and  the  vegetation  they  snpport.  It  was  taken  the  day  after  the 
preceding,  when  the  wind  had  ohanged|  and  the  vessels  were 
sailing  oat  of  the  bay.  Cape  Henlopen  is  seen  in  the  distance 
on  the  right. 

Oravel  Bricks. — A  new  boilding  material  has  been  introduced 
in  Cumberlancl,  and  some  of  the  adjoining  counties,  which  prom- 
iiea  to  be  both  cheap  and  durable*  The  common  clean  gravel 
and  coarse  sand  of  the  country  is  mixed  with  one  twelfth  its  mea- 
iure  of  stone  lime,  and  made  into  bricks.  These  bricks  are  sun* 
dried,  and  then  laid  up  into  walls.  They  are  cheap,  durable, 
and  but  little  affected  by  the  changes  of  the  seasons. 

In  making,  the  gravel  is  laid  on  a  common  mortar  bed — and 
the  lime,  which  is  slacked  and  made  into  a  thin  putty  in  a  lime 
irough,  is  tiien  run  on  the  gravel,  and  the  whole  worked  up  into 
mortar.  The  bricks  are  usually  made  as  large  as  is  convenient 
to  handling,  and  of  dimenrions  to  suit  liie  work  for  which  thej 
are  intended.  The  moulds  are  made,  several  in  the  same  frame, 
ail  deep  as  the  tiiickness  of  the  brick,  and  without  any  bottom. 
They  are  set  on  smooth  ground,  and  filled  with  mortar.  This  is 
worked  in  a  little  with  the  shovel,  and  struck  off  at  the  top.  In 
ten  or  fifteen  minutes  the  mortar  will  have  set,  so  that  the  moulds 
can  be  taken  off.  The  bricks  are  soon  dry  enough  to  handle^ 
when  they  can  be  piled  up,  and  allowed  to  dry  thoroughly.  They 
are  laid  in  mortar  similar  to  that  from  which  the  bricks  are  made, 
«nd  the  outside  of  the  buildings  is  roughcast  with  the  same. 

The  method  was  introduced  at  Bridgeton  by  Robert  C.  Nich* 
ols,  Esq.,  manager  of  the  Cumberland  Iron  Works.  The  accom- 
panying cut  is  a  view  of  Mr.  Nichols'  residence,  which  is  made 
of  this  materid.  Several  buildings  of  this  kind  have  been  erected 
in  Bridgeton,  and  its  vicinity,  within  the  last  eight  or  ten  years; 
and  in  Norristown,  Pennsylvania,  it  has  been  in  use  for  seventeen 
years  past.  It  has  stood  well,  growing  harder  and  more  solid  every 
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joar.  The  bricks  hare  come  to  be  a  regular  article  of  manufac- 
ture in  soveral  places.  Those  of  12  by  9  by  6  incheB  were  sell- 
ing  in  BridgetoD,  last  Bammer,  for  $20  a  thousaod,  and  the^p 
could  be  laid,  and  mortar  found,  for  $10  a  thooeand  ;  which  il 
leas  than  half  the  coat  of  the  same  measure  of  red  brick  wall. 
The  material  of  which  these  bricks  are  made  being  found  almoal 
everywhere,  and  the  labor  of  makiug  and  laying  them  up  very 
simple,  farmers  and  others  who  haye  control  of  labor,  can  mak« 
and  lay  them  at  times  when  the  expense  of  Uie  work  would  not 
be  felt,  and  thus  a  saving  much  greater  than  that  mentioDed  could 
be  made.  When  first  laid  up  they  are  not  quite  as  strong  ■« 
other  bricks  ;  and  greater  care  is  necessary  in  making  a  solid 
foundation ;  otherwise  unequal  settling,  and  cracks  in  the  wallSi 
will  result.  Care  must  be  taken  to  make  them  so  early  in  ths 
season,  as  to  be  entirely  dry  before  the  winter's  frost. 

Mr.  Fowler,  of  New  York,  in  his  work  entitled,  "  Gravel  Wai 
Cottages,  or  Homes  for  all,"  has  desoribed  a  method  of  fi>n»- 
ing  the  wall  directly  from  the  mortar.  It  is  done  by  Mttiog  if 
boards  on  their  edges,  where  the  wait  is  to  be  built,  and  aa  &I 
apart  as  the  thickness  of  the  walls.  The  mortar  is  filled  in  be- 
tween these,  and  allowed  to  remain  till  it  has  set,  when  the  boardi 
are  rwsed  to  the  t(^  of  this  wall,  and  again  filled,  and  bo  <Ht  till 
the  wall  is  completed.  This  method,  in  the  hands  cf  expe* 
rienced  workmen,  is  undoubtedly  cheaper  than  the  other ;  but  to 
nnpracticed  laborers  would,  as  I  believe,  be  attended  with  bun 
difficulties.  The  material  is  used  in  the  construction  of  honstf, 
ehops,  stores,  walls  for  gardens,  yards,  &c.,  for  all  of  wbicb  pur- 
poses it  gives  entire  satisfaction. 

GEO.  H.  COOK, 

Aiaistant  Geologut, 

Rutgers  College,  Jfeto  Brunswick,  Dec.  29, 1855. 
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REPORT 

.    OK  THE.KORTHERN'  DIYISJON  OF  THE  STATE. 


The  geological  researches  in  the  northern  divieioa  of  the  State, 
bvfe  been  chiefly  confined  to  the  azoic  rocks  of  Snssez,  Morris, 
ftod  a  part  of  PasssJc  and  Warren  Counties ;  all  of  which  are 
ttnbrsced  within  the  district  known  as  the  Highlands  of  New 
Itntfj, 

In  reporting  the  progress  of  the  geological  researches  in  tluf 
Strict,  I  propose  to  give : 

1.  A  general  description  of  its  physical  featares. 

2.  A  general  description  of  its  geology. 
8.  Local  det&ils  of  its  honndaries. 

4.  Ad  enumeration  and  local  details  of  itfi  principal  metel- 
liferoos  deposits,  showing,  by  means  of  sections,  their  geolopoal. 
podtion,  ftnd  the  extent  to  wluoh  the  most  importuit  iron  miies 
luTe  been  worked. 

6.  The  art  of  minins,  as  applied  to  derdt^iiiig  these  metalfi- 
ferooB  deponts. 

PBTSICAL  GIOORAPKT. 

The  Highlands  of  New  Jersey  are  eompoeed  of  a  series  of  par- 
allel mountain  ranges  and  hills,  extending  in  a  northeasterly  and 
southwesterly  direction,'  across  the  State,  from  the  New  York 
State  line  to  the  Delaware  river. 

This  district,  at  the  State  line,  is  aboat  twenty  three  miles 
wide,  and  reaches  firom^  the  Bontheastem  base  of  the  Kamapo 
mountua  and  rirer,  in  Bergen  County,  to  the  BorthweBtem  base 


113 

of  the  Pochock  mountain,  three  quartera  of  a  mile  sontbcaat  of 
the  Wallkitl  river,  in  SusBex  County.  Its  widoBt  part,  vhich 
measures  twenty-five  miles,  vould  correspond  nith  a  lioe  drawn 
from  the  aoutheastern  base  of  Mount  Kimble,  near  Morristown, 
to  the  northwestern  base  of  the  Jenny  Jump  mountain.  At  the 
Delaware  riyer  its  width  does  not  exceed  eight  miles.  Ita  are- 
rage  width  may  be  stated  at  eighteen  miles  j  its  length  at  six^ 
miles ;  and  its  area  at  about  one  thousand  and  eight;  square 
miles,  or  about  one  seventh  of  the  whole  State. 

This  series  of  hills,  and  monntain  ridges,  is  a  continaatioo  oC 
the  Highlands  of  Putnam,  Westchester,  Rockland,  and  Orange 
Counties,  in  the  State  of  New  York  ;  and  presents  the  same  gen- 
eral physical  aspect,  geological  formation,  and  mineral  prodncts. 
Its  physical  features  are  entirely  dissimilar  to  those  of  any  othor 
portion  of  the  State,  presenting,  as  is  nowhere  else  done,  a  sue^ 
cession  of  mountain  ranges,  which  do  not  run  parallel  with  the 
general  direction  of  the  Highlands,  but,  ridge  succeeding  ridge, 
rising  and  disappearing  one  after  another,  cross  obliquely  ths 
bolt  of  those  mountains.     There  are  no  continuous  ridges  ex- 
ceeding a  few  miles  in  length,  with  the  exception  of  the  Green 
Pond  mountain,  the  geological  formation  of  which  is  different. 
The  southwestern  termiaation  of  these  mountain  ridges  is  gene- 
rally steep  and  rugged;  while  their  northeastern  has  a  gentle  or 
undulating  slope,  and  disappears  beneath  the  next  succeeding 
ridge.     This   succession  of  ridges  corresponds  with  the  ruclcy 
strata  and  metalliferous  deposits,  and  has  been  caused,  undoubt- 
edly, by  dislocation  of  the  strata,  and  lateral  heaves  of  great 
masses  of  the  rocky  formation.    Evidences  of  an  elevating  power 
acting  from  the  northeast  towards  the  southwest,  as  well  as  of  ft 
lateral  power,  are  manifest  throughout  the  whole  extent  of  the 
Highlands.     A  true  exposition  of  these  would  demonstrate  the 
causes  which  have  formed  this  succession  of  mountain  ranges, 
and  would  be  valuable,  in  an  economic  view,  as  serving  to  trace 
out  the  metalliferous  deposits.     I  will,  at  this  time,  mention  only 
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a  few  of  the  principal  series  of  moantain  ridges^  with  their  inter- 
yening  valleys,  in  the  counties  of  Sussex^  Morris^  and  a  part  of 
Passaic  and  Warren^  deferring  a  detailed  description  of  them 
until  the  completion  of  the  topograi^cal  map  (now  rapidly  pro- 
gressing,) which  will  represent,  not  only  tiieir  relative  positioas 
with  each  other,  bat  also  with  the  whole  belt  of  the  Highlands* 

MOURTAIHSi 

Commencing  with  the  northwestern  bomidary  of  this  district, 
the  different  series  of  momitain  ridges  may  be  enomerated  as  fol- 
lows: 

1st.  The  series  forming  the  Pochuck  moantain,  commencing 
witii  Meant  Adam  end  Eve,  in  the  State  of  New  York,  and  ter- 
xninatuig  near  Hambargh,  Sussex  Coanty.  Rising  again^  a  little 
northwest  of  Franklin  Famace,  in  tiie  form  of  low,  roanded  hilUr, 
and  sharp  ridges,  this  series  continaes  soathwesterly  to  Andover, 
and  includes  Pimple  Hill,  Stirling  HiD,  the  precipitous  blufb 
northwest  of  Sparta,  and  the  Andover  mountains. 

The  accompanying  drawing,  taken  from  the  hills  one  nule  east 
of  Franklin  Furnace,  presents  a  view  of  Pochuck  moantain  and 
Vernon  valley ;  and  illustrates  the  characteristic  features  of  the 
series  of  ridges,  with  their  gentle  inclinations  towards  the  north- 
east, and  their  abrupt  terminations  towards  the  southwest,  toge- 
ther with  their  general  direction,  as  Compared  witii  the  moantain 
belt  described  above. 

2d.  The  range  including  the  Wawayanda,  Wallkill,  Hopat* 
cong,  and  Schooley's  mountain,  rising  in  some  places  to  tiie  height 
of  seven  or  eight  hundred  feet  above  the  adjoining  valleys. 

On  the  summit  of  this  mountain  range  are  numerous  lakes, 
ponds,  springs  and  swamps,  including  the  Wawayanda  and 
Hopatcong,  Norman  and  Senecawana  lakes,  hereinafter  de- 
scribed, as  well  as  tiie  cdebrated  Chalybeate  spring  of  School- 
ey's mountain. 

8d.  The  Green  Pond  moantain  range,  which  differs  from  the 
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others  in  being  one  long,  narrow,  and  almost  onintemipteJ 
ridge,  from  Succaaunna  plains  to  the  State  line,  and  which, 
being  of  a  different  geological  formation,  affords  a  Btnldng  con- 
trast with  the  irreuular  and  broken  outlines  of  the  adjoining 
belt  of  hills  of  azoic  rocka. 

4th.  The  Ringwood,  Copperaa,  Splitrock,  Hibemia,  Mount 
Hope,  Mount  Pleasant,  and  Mount  Ferrum  moantains,  a  rang* 
differing  from  the  others,  in  that  it  contains  the  principal  ina, 
mines  of  the  Highlands. 

5th.  The  series  forming  the  Bonth-eastem  bonndar;  of  Uu^ 
Highlands,  and  which  includes  the  Ramapo,  PomptoD,  BoontOBi ' 
Trowbridge,  Washington,  and  Kimball  mountains. 

The  annexed  drawing,  taken  from  Sugar  Loaf  hill,  two  miles 
and  a  half  west  of  Morristown,  gives  a  view  of  a  part  of  thii 
boundary,  and  especially  of  the  Trowbridge  moantain.  Tha 
same  general  features  of  the  ridges,  their  direction,  outline, 
slopes,  etc.,  are  seen  here,  as  at  the  northwestern  boondai; — 64, 
Pochnok  range.  1 

The  foreground,  to  the  base  of  the  mountun,  representa  Wat- 
nong  plaina,  (Morris  plains)  with  their  undulating  surface,  and 
low,  rounded  hills  of  drift,  and  disintegrated  gneiss.  The  bold, 
elongated  sommit  at  the  left,  is  the  Watnong  mountain — a  spur 
of  the  Trowbridge  mountain. 


Parallel  with  the  mountain  ranges  are  numerous  intervenmg 
valleys,  varying  in  length,  from  one  to  twenty,  and  thirty  milet, 
which  being  enumerated  in  the  order  just  observed  in  namiiig 
the  mountuns  of  this  district,  are : 

Ist.  The  most  north-westerly,  within  the  Highlands,  the  Ver- 
non and  Wftllkill  valleys,  which  extend  from  the  State  line  to 
the  head  waters  of  the  Wallkill  river,  about  three  miles  south- 
west of  Sparta.  It  is  bounded  on  the  north  by  Pochuck  moun 
tain,  and  Pimple  Hill  range,  and  on  the  BOutheast  by  the  Wa* 
wayanda,  and  Wallkill  mountaiua. 
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This  valley  varies  in  widfih  from  a  half  to  two  and  a  half 
miles;  its  greatest  breadth  being  near  the  State  line.  Its 
northeastern,  or  Vernon  portion,  is  drained  by  the  Wawayanda 
and  Black  creeks ;  its  southwestern,  or  WalUdll  portion,  by  the 
WalUdll  river. 

2d.  Greenwood  valley,  situated  in  Morris  County,  between 
the  Wawayanda  and  Greenpond  mountains,  seven  miles  in 
length,  and  drained  by  Belcher's  creek  and  Greenwood  lake. 

8d.  Longwood  and  Berkshire  valleys,  in  Morris  County; 
bounded  on  the  northwest  by  the  Wallkill  and  Hopatcong  moun- 
tains, and  on  the  southeast  by  the  Greenpond  mountain ;  fiom 
half  a  mile  to  one  mile  in  width,  twelve  miles  in  length,  drained 
by  the  Rockaway  river,  and  possessing  a  rich  and  fertile  soil. 

4th.  Succasunna  plains,  which  is  a  continuation  of  the  same 
\alley,  towards  the  southwest,  being  from  two  and  a  half  to  three 
miles  wide,  and  six  miles  long. 

This  valley  is  bounded  on  the  northwest  by  Schooley's  moun- 
tain, and  on  the  southeast  by  Mount  Ferrum.  It  has  a  light, 
sandy,  and  gravelly  S(nl,  and  is  drained  by  the  Black  river. 
The  accompanying  view,  taken  from  Randall  hill,  about  one  mile 
from  McCainesville,  on  the  turnpike  leading  to  Dover,  repre- 
sents, near  the  foreground  at  the  left,  the  Dickerson  and  Byram 
mines,  situated  on  Mount  Ferrum,  and,  in  the  background,  the 
Schooley's  mountain  range,  with  the  Succasunna  plains  inter- 
vening. 

6th.  German  valley,  about  ten  miles  long,  and  from  one  to 
two  and  a  half  miles  wide. 

This  valley  is  bounded  on  the  northwest  by  Schooley's  moun- 
tidn,  and  on  the  southeast  by  a  mountain  ridge,  rising  at  the 
southwestern  part  of  Succasunna  plains,  and  separating  it  there- 
from. It  is  drained  by  the  south  branch  of  the  Raritan  river, 
and  possesses  a  fertile  soil. 

6th.  Green  Pond  valley,  which  lies  at  the  base  of  the  Green 
Pond  mountain. 
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This  valley  extends  from  Cbarlottenbuig  to  Mount  Pleasant. 
It  is  about  eleven  miles  long,  from  one-balf  to  one  and  a  half 
miles  wide,  and  is  drained  by  tbe  Green  Pond  (Burnt  Meadow) 
brook. 

7t!i.  Beacbglenn  and  Splitrock  vallej-g,  wbich  lie  betvreentw» 
ranges  of  mountain  ridges,  extending  from  Rockaway  to  Dor- 
ham,  and  designated  as  tbe  Hibemia  and  Splitrock  mountains. 

Tbe  length  of  these  valleys  is  nearly  ten  milea,  and  their  widtt 
varies  from  a  half  to  one  and  a  half  miles.  They  throw  off 
several  minor  valleys,  corresponding  with  the  tributaries  of  tbe 
Beaver  and  Beachgleou  brooks,  which  flow  through  their  prin- 
cipal parts,  affording  an  excellent  water  power,  that  has  been 
made  available  for  more  than  a  century,  in  driving  forges  for  tbt 
manufacture  of  iron  from  tbe  ore  of  tbe  adjacent  mines.  The 
hills  upon  either  side  rise  from  fifty,  to  eiz  hundred  feet  above 
the  trough  of  tbe  valleys ,  aud  their  peculiarly  precipitous  south- 
western extremities,  with  their  oblique  directiou  to  the  general 
course  of  tho  valleys,  and  tbe  many  dislocations  of  the  rock% 
produced  here  by  powerful  perpendicular  and  lateral  heav- 
ings,  unite  to  aSbrd  that  wild  and  picturesque  scenery  so  chanc- 
teristic  of  tbe  Highlands.  The  surface  is  level,  or  gently  undn- 
lating ;  contains  large  deposits  of  peat  and  mack,  and  affords  a 
rich  fertilizer  for  their  loamy  soil. 

9tb.  Rockaway,  Den,  and  Indian  Srook  valleys,  which  lie  in 
Morris  County,  along  the  same  general  range  of  mountains,  ukd 
from  one  to  three  miles  southwest  of  tbe  last  described  valleys. 

These  valleys  extend  from  tbe  vicinity  of  Bloomingdale,  at  the 
Passaic  Coimty  line,  southwesterly  to  Denville,  Walnut  Grove, 
and  Mendham,  and  thence  to  tbe  Somerset  line.  Theyvaiy 
from  deep  gorges  to  level  and  undulating  plains,  of  one  and  two 
miles  in  width.  Tbe  first  two  are  drained  by  tbe  Rockaway  riv- 
er and  its  tributaries,  which  divide  into  numerous  rivulets  and 
brooks  corresponding  with  the  minor  valleys,  extending  to  some 
distance  between  tbe  spurs  of  the  mountaia  ridges.     Tbe  last 


117 

mentioned  is  drained  by  serersl  small  tributaries  of  i^  t^fip- 
pany  river,  as  well  as  by  one  of  tiie  branches  of  the  Raritati. 

lOth.  Lubber's  yalley,  irhioh  eonimenbes  in  the  scmili-tfcAstehi 
part  of  Sparta  Township,  mdlar  the  source  of  Lubber's  ttsh,  attd 
'  continues  in  a  southwestern  dourse  to  its  junction  Irith  the  ^us- 
conetcong  rirer,  a  didta^nce  of  about  eight  miles. 

This  valley  varies  from  one  to  three-fourtlis  of  a  mile  in'^^th, 
and  is,  for  tihe  most  part,  I6W  and  comparatively  Uvel,  ($6Atain- 
ing  a  large  area  of  Marshy  lanids.  The  ^li^tly  devat^  jkAr- 
'tions  in  the  upper  (N.  E.)  pa^  as  well  as  the  slopes  6f Ihe  tStlB 
between  which  the  villey  lies,  are  generally  cultivated,  and  eom- 
prise  the  greater  share  of  flie  tillable  land  in  Byram  Towuship. 
On  the  southeast,  it  is  bordered  by  (he  cotiiinQation  of  the  Ww- 
Idil  mountuns,  and  on  the  northwest  by  the  eleta^t^' lands  ex- 
tending northeast  from  the  Alamuche  mountains. 

11th.  Ringwood  vaDcfy,  which '  commences  at  the  State  Cne, 
and,  extending  in  a  eouthwesterly  direction  to  Winoke,  a  dis- 
tance of  6even  miles,  deflects  southward  nearly  to  Pomptbn, 
where  it  expands,  and  forms  what  are  called  the  Pciiijptoa 
Plains. 

The  whole  length  <^  this  valley  is  ten  miles,  aikd  its  Iridth 
varies  from  three-eighths  to  cmemile.  It  lies  between  rough  a&d 
.  irregular  hills  and  ridges,  from  seveniy*five  tQ:ene  huldrisd  tod 
fifty  feet  in  height,  and  is  drained  by  the  Biogwood  river  aiid 
its  nunor  tributaries.  The  surface  is  undulattog  throuig^tat  its 
whole  length,  except  through  Winoke,  where,  ftr  a  diManoe  of 
two  miles,  it  is  remarkably  level. 

LAKES  AND   RIVERS. 

Throughout  all  nature  there  is  nothing,  perhaps,  more  inter- 
esting, and,  withal,  more  simple,  than  the  means  employed  for 
irrigating  and  fertilizing  the  earth.  Observation  shows  us  that 
the  clouds  gathering  around  and  above  the  summits  of  the  moun- 
tains, pour  upon  them  their  waters,  which,  collecting  in  depres- 
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sioos,  fonn  ponds  and  lakes,  or,  percolating  in  the  fissures  of  tha 
rocks,  buret  forth  in  springs,  or,  flowing  into  ravines,  form  nvn- 
!ct8,  which  nnitc  and  swell  into  rivers,  and  finally  emptj  into 
the  ocean,  the  great  receptacle  of  waters,  to  pass  again  into  the 
atmosphere,  and  again  to  visit  the  mountain  tops  and  Ta11e;s> 

The  drainage  of  a  district  of  country  by  its  water  courses, 
has  not  been  inaptly  compared  to  the  circulation  of  the  blood  ia 
the  human  body.  As  the  impure  blood  from  every  part  of  the 
body  is  conducted  by  means  of  the  veins  to  its  great  receptacle, 
the  heart,  and  thence  to  the  kngs,  to  be  purified,  and  again  dis- 
tributed throughout  the  whole  system,  so  the  impure  wat«r  from 
every  mountain,  valley  and  plain,  is  carried,  by  means  of  rivulets 
and  rivers,  into  the  ocean,  where  it  is  purified  and  again  diBtrib- 
Bted  to  every  portion  of  the  earth. 

The  Highlands  form  the  great  water  slope  of  the  northern  tui 
central  portions  of  the  ,State.  The  principal  lakes  of  this  dis- 
trict are  situated  upon  the  mountain  summits,  whence  springs 
burst  forth  on  every  hand  to  form  its  principal  rivers. 

The  Wallkill  riveb.- — Following  the  arrangement  thatwu 
observed  in  the  forgoing  enumeration  of  mountains  and  valleys, 
we  begin,  in  speaking  of  riveraj'with  the  most  northwesterly  of 
the  principal  streams,  which  is  the  Wallkill  river. 

This  river  rises  in  Byram  Township,  Sussex  County,  and  flows 
in  a  north-northeasterly  direction,  through  the  vill^e  of  Sparta, 
and  thence  between  the  Wallkill  mountain  and  the  Pimple  Hill 
range,  through  Hardiston  Township.  Thence  taking  a  southeu^ 
erly  course  to  the  State  line,  it  forms  the  boundary  betwecs 
Wantage  and  Vernon,  and  completes  a  distance  of  twenty-three 
miles  in  the  State  of  New  Jersey.  From  the  State  line,  it  con- 
tinues its  northeasterly  course  to  the  Hudson  river,  into  which  it 
empties  about  three  miles  from  Kingston.  From  its  source  to 
Sparta,  it  passes,  for  the  most  part,  through  low,  marshy  lands ; 
and  at  Sparta  its  volume  is  much  augmented  by  a  stream  whidi 
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enters  it  from  the  east,  and  which  fundshes,  at  a  number  of 
places  in  and  near  the  village,  available  water-power,  that  is  enx- 
ployed  in  driving  forges,  flouriDg,  and  saw-mills*    Passing  th^ce 
to  Franklin  Furnace,  the  fall  of  the  stream  is  not  very  great ; 
and,  indeed,  two  miles  of  this  part  of  its  course  is  over  very  low 
lands.     But  at  Franklin  Furnace  an  excellent  water  power 
is  agam  afforded;  and  the  stream  is  still  further  increased 
by  several  tributaries,  which  take  their  rise  in,  or  at  the  base, 
of  the  Wallkill  mountun.    Between  Franklin  Furnace  and  the 
State  line,  the  volume  of  the  stream  is  once  more  increased 
by  a  number  of  tributaries,  but  its  fall  is  insu£Scient  to  furnish 
good  water  power,  except  at  Hamburg.    Its  principal  tributaries 
below  Franklin  Furnace,  are  Nova  Scotia  brook,  a  slaream  flow- 
ing  from  Mud  Pond,  upon  the  Hamburgh  mountain,  Beaver 
creek,  flowing  into  it  about  two  miles  below  Hamburgh,  and  Pa- 
pakating  river,  a  stream  of  inconsiderable  magmtude,  rising  in 
Frankford  Township,  and  flowing  into  it  about  one  mile  and  a 
half  southeast  of  Deckertown.    From  the  point  where  the  turn- 
pike from  Deckertown,  through  Hamburgh,  crosses  the  stream, 
it  flows  over  low,  marshy  lands,  known  as  *^  the  Drowned  Lands,'' 
which  have  a  length  of  nine  miles,  and  an  average  width  of  two 
thirds  of  a  mile,  and  which  cover  an  area  of  nearly  four  thousand 
acres.  These  lands  are  about  three  hundred  and  twenty-five  feet 
above  tide  water  in  the  Hudson  river,  and  twenty  feet  lower  than 
the  Delaware  river  at  the  State  line.    The  greater  portion  of 
them  is  covered  with  a  dense  growth  of  maple,  white  birch,  and 
underbrush ;  and,  except  to  a  small  extent  along  their  borders, 
and  upon  Chandler's  Island,  these  lands  are  wholly  uncultivated. 
They  consist  of  deposits  of  peat  and  muck  of  dark  brown  and 
black  colors,  well  decomposed,  and  increasing  in  depth  towards 
the  centre.    They  are  subject  to  annual  overflows,  and  during  a 
portion  of  the  winter  and  spring  are  inundated  by  the  backing  of 
the  water  of  the  Wallkill  from  a  point  about  ten  miles  below  the 
State  line.    Through  these  lands,  the  current  of  the  river  is 
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'flcaroely  perceptible ;  its  width  here  b  from  forty  to  ninety  feet, 
and  its  deptli  from  three  to  six. 

The  Pequest  river. — This  stream  is  formed  by  the  nnlonof 
four  distinct  branches,  which  rise  in  the  south  southeastern  part 
of  Sussex  County.  The  west  branch,  originating  in  a  limestona 
cave  on  the  farm  of  Samuel  Hunt,  Esq.,  in  the  township  of 
Green,  flows  thence  in  a  northeasterly  direction  to  SpringdalCi 
where  it  deflects  to  the  southeast,  uniting  with  the  east  branch  at 
Huntsville.  The  east  branch  is  formed  by  the  confiuence  of 
three  minor  branches,  one  of  which  has  its  source  in  a  pond  new 
Pinkney's  Comer,  another  between  Andover  and  Sparta,  and  the 
third  in  Panther  Pond.  From  Huntsrille  to  the  Warren  County 
line,  the  Pequest  flows  in  a  direction  nearly  parallel  with  the  base 
of  the  northeastern  continuation  of  the  Alamuche  mountain ;  and 
from  the  county  line  it  pursues  an  irregular  southwesterly  conrsa 
to  Beividere,  where  it  empties  into  the  Delaware  river,  ahoirt 
thirty  miles  from  its  source.  This  stream  flows  through  a  rich 
and  productive  section,  varying  much  in  appearaDce.  The  two 
branches,  rising  respectively  in  Green  Township,  and  near  Pink- 
ney's Corner,  pass  through  low,  marshy  lands,  while  the  other 
two  branches  pass  over  rough  and  hilly  districts,  afibrding  excel- 
lent water  power  in  several  places. 

Between  the  county  line  and  Long  Bridge,  the  Pequest  drains 
s  large  extent  of  marshy  land ;  and  between  Long  Bridge  and 
Danville,  it  flows  through  the  *' Great  Meadow,"  aa  unculti- 
vated tract  which  covers  an  area  of  about  five  thousand  acres.* 

*  The  following  is  nn  extract  from  a  letter  of  Geo.  Green,  Esq.,  upon  tbe 
subject  of  the  drainage  of  these  lands ;  and  upon  an  ciemination  and  report 
thcrcOD : 

"ThissubjectwouldljeaJegilimfttcone  for  Bueh  a  report,  and  thcdrainige 
could  be  suggested  or  recommended  on  public  ground  that  would  be  incon- 
frorertiblc,  I  should  think  that  the  State,  Countj,  Township,  and  the  com- 
munity in  this  vicinity,  would  all  be  benefitted  bjthc  bringing  inlo  profita- 
ble cultivation  so  large  a  tract  of  comparatively  worthless  land,  and  makiog 
it  one  of  the  most  valuable  and  productive  in  the  Stale." 

As  soon  as  dclniled  examinations  are  extended  to  that  portion  of  the  State, 
the  subject  will  be  thoroughly  iuvestigated. 
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Between  Danville  and  Belvidere,  however,  it  passes  tbrongh  'a 
more  hilly  district,  and  the  fall  of  water  at  several  places,  espe- 
cially at  Belvidere,  is  very  considerable. 

MuscoNSTcoNo  &IVER. — This  stream,  originating  in  Hopat- 
cong  lake,  flows  tfarouj^  the  canal  resenrdr  to  Stanhope,  and 
thence  in  a  west  soatiiwesterly  direction  to  Waterloo,  where, 
taming,  and  passing  through  the  Mosconetcong  valley,  it  pur- 
sues a  southwesterly  course  to  the  Delaware  river,  forming  the 
boundary  line  between  the  counties  of  Sussex  and  Morris,  as  ilur 
as  Byram,  one  mile  below  Waterloo.  From  this  point  to  another^ 
one  mile  below  Stephensburg,  it  forms  the  boundary  between 
Morris  and  Warren ;  and  thence  to  its  mouth,  the  boundaxy  be- 
tween Warren  and  Hunterdon  counties.  Its  length  is  litUe  less 
than  forty  miles.  A  large  number  of  minor  streams  flow  into  it, 
the  principal  of  which  is  Lubber  Ron.  Its  fiill  between  Hopat- 
cong  lake  and  Waterloo,  is  sufficient  to  afford  excellent  water 
power  at  several  places.  Between  Waterloo  and  Hackettsto^, 
it  passes  into,  and  out  of,  the  canal  at  a  number  of  jdaces,  flow- 
ii^  through  two  or  three  marshy  tracts  of-  land.  From  Hack- 
ettstown  to  its  mouth,  it  has,  also,  fall  enough  to  furnish  good  wa- 
t^  poww.  The  land  upon  either  side  of  it,  through  the  Musco- 
netcong  valley,  is  generally  cultivated ;  and  the  soil  is  very  rich 
and  fertile. 

Passaic  RnrxE. — ^This  river,  remarkable  for  being  tiie 
longest  and  most  circuitous  in  the  State,  as  well  as  for  the  varied 
and  beautiful  scenery  throu^^  which  it  passes,  over  every  variety 
of  surface,  sometimes  in  the  fonh  of  rapids,  cascades,  and  pre- 
cipitous falls,  and  at  others,  with  scarcely  a  ripple  to  indicate  its 
course,  takes  its  rise  near  Mendham,  in  the  Highlands  of  Morris 
County,  and  flows  in  a  south  by  south-easterly  direction,  with 
such  rapidity,  as  to  afford  available  water  power  for  a  distance 
of  ten  or  twelve  miles,  to  Stony  Hill.  Here  it  receives  the 
water  of  Dead  river,  and,  turning  suddenly,  flows  in  a  north- 
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easterly  direction,  along  the  Bontheaet  base  of  tlic  range  of  bills 
designated  as  Long  Hill,  and  thence  along  that  portion  of  the 
continuation  of  the  same  range,  tcaovn  as  the  Short  Hills,  to 
Canoe  brook.  After  flowing  in  a  northwesterly  direction,  for 
somewhat  more  than  a  mile,  it  pursues  a  northeasterly  course,^ 
over  a  level  tract  of  meadow  and  marshy  land,  to  Pine  Brook, 
one  mile  and  a  half  below  its  junction  with  the  Rockaway  river. 
Thence  it  takes  a  circuitous  course  along  the  base  of  the  Towsck- 
how  mooDtain,  for  a  distance  of  thirteen  miles,  to  the  Two 
Bridges,  at  its  junction  with  the  Pequannock  river.  From  this 
point,  flowing  to  Little  Falls,  it  ia  intercepted  by  a  dike  of  trap 
rock,  which,  crossing  it,  forms  a  natural  dam,  over  which,  for 
half  a  mile,  the  water  falls  £fty  feet,  forming  small  cascades  and 
rapids.  Then,  flowing  in  a  Eoutbeasterly  direction  to  Paterson, 
it  ia  again  intercepted  by  a  trap  dike,  forming  the  Passaic  Falls, 
seventy  feet  in  height.  About  one  and  a  half  miles  below  this 
point,  it  turns  suddenly,  and,  flowing  first  in  a  southerly,  and 
then  in  a  southwesterly  direction,  it  passes  through  Acqnacka- 
Donck,  Belleville,  and  Newark,  and  empties  into  Newark  Bay. 

In  the  southern  part  of  Morris  Countjj  this  river  and  its  trib- 
Qtaries  pass  over  two  large  tracts  of  meadow,  marshy  lands,  oc- 
cupying an  area  of  twenty  or  thirty  thonsaad  acres.  So  level  is 
the  surface  of  these  lands,  that  the  river  flows  throngh  than 
with  a  slnggish  and  almost  imperceptible  cnrrent,  overfloiring,  at 
certain  eeasons  of  the  year,  vast  numbers  of  acres  lying  iqwii  its 
borders. 

One  of  these  tracts  of  meadow  land,  known  as  the  Great 
Swamp,  is  situated  on  Black  creek,  between  Chatham  and  Bas- 
kii^dge.  Not  long  ago  a  dense  forest  covered  its  vhole  sur- 
face ;  while,  at  present,  a  large  portion  of  it  is  well  timbered, 
other  parts  are  covered  with  alluvial  matter,  to  the  depth  pf  sev- 
eral feet,  wherein  are  imbedded  numberless  limbs  and  trunks  i^ 
trees.  The  greater  part  of  this  tract,  having  been  cleared  and 
drained,  afibrds,  in  its  higher  portion,  a  rich  soil  of  a  sandy 


/ 


128 

loam,  and  in  its  lower  portion,  meadow  lands  of  great  valae. 
The  whole  of  it,  bebg  rendered  available  by  means  of  drainage, 
for  which  it  possesses  sa£Scient  fall,  might  become  the  most  pro- 
dnctive  arable,  and  meadow  land  in  this  section  of  the  country. 

The  other  tract  includes  the  Columbia,  Whippany,  Hanover, 
andjTroy  meadows,  embracing  an  area  of  10,000  or  15,000  atfres* 
During  the  winter  season  tiie  greater  part  of  these  lands  are  inun- 
dated ;  and  tiiese  inundations  jBrequently  continue  until  so  late  a 
period  in  the  spring,  and  even  summer,  tiiat  crops  of  great  value  are 
totally  destroyed.  But  tiiese  inundations,  in  addition  to  render- 
ing the  lands  entirely  valueless,  often  leave  largo  pools  of  stag- 
nant water,  which,  under  the  influence  of  the  summer  sun,  gene- 
rate marsh  effluvia,  and,  consequently,  intermittent  and  remit- 
tent fevers. 

The  principal  causes,  both  direct  and  indirect,  of  the  jBrequent 
inundations  of  these  lands  are :  1st.  The  dike  of  trap  rock  at 
Little  Falls,  which  intercepts  the  stream,  and  causes  a  back  wa- 
ter for  some  distance.  2d.  A  bar  formed  (as  far  as  examination 
has  been  made,)  of  sand,  gravel,  and  boulders,  (some  of  which 
are  of  gneiss,  and  from  ten  to  fifteen  feet  in  diameter,)  at  the  Two 
Bridges,  where  this  river  receives  the  waters  of  the  Pequannock. 
During  the  time  of  a  heavy  freshet,  it  is  said  that  the  back  water 
extends  up  the  Passaic  a  distance  of  eight  or  ten  nules  above  the 
bar ;  and  pieces  of  timber  that  have  been  seen  floating  down  the 
Pequannock  river,  have  been  afterwards  found  ten  miles  above, 
in  the  Passaic.  8d.  Bars  are  formed  in  the  Passaic,  near  its 
junction  with  the  Rockaway  river,  by  the  depoeition  of  the  sedi- 
ment brought  down  by  the  Rockaway,  Wluppany,  and  Parsip- 
pany  rivers.  These  sedimentary  deposits,  which  are  yearly  in- 
creasing, together  with  an  accumulation  of  a  rapid  and  bountiful 
growth  of  plants,  the  two  principal  of  which  are,  according  to 
Prof.  Cook,  Valisneria  spiralis^  and  Potomogetan  panciflorus^ 
choke  up  the  passage,  and  cause  the  stream  to  become  sluggish, 
and  more  liable  to  overflow  its  banks.    During  the  last  forty  or 
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fifty  yeara,  the  river  has  filled  up  to  so  great  an  extent,  tliat 
lands,  formerly  Ary  nad  arsble,  are  now  inandated  for  a  great 

portion  of  tho  year.* 


*  tt  is  evident  that,  if  these  Uada  should  be  Ihorougtly  drained,  thej 
^rou1d  become  the  most  productive  aad  valaable  arable  and  meadow  lands 
in  this  section  of  the  Btat«.  Drainage  would  also  have  a  tendencj  to  ren- 
der this  whole  district,  and  iU  vicinit;,  more  boalthy,  by  removing,  in  a 
great  roeaaure,  the  cause  of  the  intermittent  and  remiltcnt  fevers,  nhicb 
preratl  hero,  BO  generally,  at  certain  seasons  of  the  yew.  Little  hai  yet 
been  done  for  the  accomplishment  of  this,  although  varioua  plans  have 
been  proposed ;  and  among  them,  the  removal  of  the  trap  dike  which  in- 
tercepts tho  river  at  Little  Falls,  the  removal  of  the  bar  at  the  Tm 
Bridges,  and  the  drod^ng  out  of  the  river,  so  afl  to  remove  the  prindpal 
ban  and  obstructions.  In  1831,  Hr.  B.  B.  Masoo,  civil  engineer,  was  em- 
ployed to  make  a  survey  of  the  river,  from  Chatham  to  Little  Foils,  and  to 
report  on  tho  most  feasible  plan  of  draining  tho  meadows  bordering  then- 
on,    Tho  report  made  by  him  waa  in  substance  as  follows ; 

"An  <KMunt  of  fall  in  the  Pimaic  Sieer,  from  Baldvin't  Bridge,  aioK 

DM  miU  wrth  of  Chatham,  to  Little  FalU  : 

From  Baldwin's  bridge  te  Dicketson  Placo  -  •           -Of 

"  Diokcrson's  Place  to  New  Turnpike  -             -           2  2 

"  New  Turnpike  to  Cook's  bridge  -           -           -    0  4 

"  Oook'a  bridge  to  Swinefield'a  bridge  •           •          0  81 

"  Swinefield'a  bridge  to  Pine  Brook  ■           -           -    1  6 

"  Pine  Brook  to  mouth  of  Deeparaal  creek  -  •          6  9 

"  Deeparaal  creek  to  reef  of  rocks  -           -           -    0  8 

"  Reef  of  rocks  to  top  of  Miller's  dam  -           -          0  8 

Whole  fall,  from  Baldwin's  bridge  to  top  of  Miller's  dam,        13        1| 

This  river,  from  Pino  Brook  to  the  mouth  of  Deeparaal  creek,  a  shoH 
distance  above  Little  Falls,  pursues  a  very  circuitous  and  winding  course 
of  near  fifteen  miles,  with  a  fall  of  only  five  and  a  half  inches  to  the  mQe, 
and  with  many  abrupt  and  sudden  bends — its  banks  constantly  forming 
impediments  to  the  rapidity  of  its  current,  or,  in  fact,  almost  destroying  it, 
while  in  a  direct  course  from  Pine  Brook  to  the  mouth  of  Deeparaal  creek, 
the  distance  is  only  three  and  three-quarter  miles,  with  a  foil  of  more  than 
twenty-one  inches  to  the  mile,  or  nearly  seven  feet  in  the  whole  distance. 
If  a  canal  or  ditch  should  be  opened  from  Pine  Brook  to  the  mouth  of  th« 
said  creek,  to  divert  a  part  of  the  water  of  the  Passaic  from  its  present 
course.  It  would  make  a  passage  for  the  water,  having  neariy  four  times  ai 
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Tributaries  of  the  Pasioic. 

PsQUANMocK  RiTSR. — ThoB  rivoT  11866  in  the  WftW*7«&d» 
moTintaiD,  and  flows  in  a  Bootbeasterly  direction,  six  milea  to^ 
Morris  County,  whence,  forming  the  boundary  between  Morris 
and  Passaio  Counties,  it  pursues'  a  tortuous  and  rapid  coursa 
through  Stockholm,  Newfoundland,  Gharlottenbnri^  and  Bloem-- 
ingdale,  to  Pompton  Plains*  Throughout  the  whole  of  thig^ 
course  it  afiords  numerous  and  ezoellent  mill  sites,  many  of  which 
are  occupied  for  forges  and  other  purposes*  At  Pompton,  it 
receives,  the  waters  of  the  Ringwood  and  Ramapo  rivers,  Ao 
former  of  which  rises  in  the  State  of  New  York,  and  flows 
through  Passaic  County,  a  distance  of  ten  or  twelve  miles,  in  a 
southwesterly  direction.  From  Pompton  it  proceeds,  for  the. 
most  part,  with  a  slugipsh  current,  through  a  level  and  undu- 
lating country,  to  the  Two  Bridges,  at  its  junction  wiA  the 
Passaic  river. 

RocKAwAT  RiYEE. — ^Thls  rivoT  riscs  lu  the  WalUdll  moun- 
tains, in  Sussex  County;  and  thence  pursuing  a  tortuous  course 
through  Russia  and  Milton  to  Petersburgh,  it  deflects  to  the 
southwest ;  and,  keeping  that  direction  to  the  line  between  Roz* 
bury  and  Jefierson  Townships,  a  distance  of  about  nine  milei^ 
takes  a  southeasterly  course  to  Dover,  whence,  in  a  nordu: 
easterly  direction,  it  proceeds  to  Rockaway.    From  Rookaway^i 
it  flows  in  an  easterly  direction  to  Denville,  where  it  resumes  its. 
northeasterly  course  to  the  distance  of  about  one  mile  above 
PowerviUe.    Here  it  turns  towards  the  soutfarsoutheast,  a  di* 

imidL  fidl  to  the  ndle,  with  one-fborth  of  the  cBidaDce  to  ran ;  tndyOnsc* 
count  of  the  ditch  being  in  a  direct  line,  the  nature  of  its  banks  would  still 
less  rednce  the  obstacles  to  be  overcome  by  the  cnrye.  This  would  relieve 
thousands  of  acres^  now  covered  with  water  for  a  great  portion  of  the  year, 
and  would  give  valuable  returns  to  their  ownera" 

Whoi  the  detailed  topographical  and  geological  survey  shall  have  been 
completed,  the  most  ftasible  plan  for  dnining  these  meadows  may  be  do* 
terming 
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rection  wticli  it  yery  nearly  mamtains  to  the  Passaic  riyer.  lU 
vhole  IcDgtb  is  about  forty  miles ;  and  its  course,  except  throt^ 
Longwood  and  Berkshire  valleys,  is  remarkably  irregular.  The 
principal  sources  whence  this  river  derives  its  supply,  arc,  Greea 
FoDd,  Beach  glenu  and  Den  brooks,  together  with  two  Btreams 
about  Buc  mites  in  length,  one  emptying  into  it  about  a  mile  &boye 
Powerville,  and  the  other  about  three  milea  below  Boonton,  and 
the  Whippany  river.  Excellent  water  power  ia  furnished  along 
the  greater  part  of  its  course,  and,  at  numerous  places,  thia 
power  is  employed  k  driring  forges  aad  other  iron  works. 

Whippany  River. — The  Whippany  river  tafees  its  origin 
a  number  of  small  rivulets  which  find  their  way  chiefly  from  the 
SDutbeaBtem  slope  of  the  Trowbridge  mountains,  in  Mendhaa, 
and  Hanover  Townships.  These  rivulets  form  two  prmcipal 
Btreams  :  which,  after  draining  Watnong  plains,  and  afibr^ng 
a  number  of  excellent  mill  sites,  unite  at  the  bead  of  Speedwell 
Lake,  and  thence  flow  in  an  east  oortheasterly  direction  throngh 
Morristown  and  Whippany,  still  furnishing  the  best  facili^ 
for  manufacturing  purposes.  The  single  stream,  which  is  thus 
produced,  after  passing  through  Whippany,  crosses  Colombia 
and  Troy  meadows,  with  a  sluggish,  almost  imperceptible,  car- 
rent,  and  empties  into  the  Rockaway  river,  about  one  mile  above 
its  juQctiOQ  with  the  Passaic.  The  numerous  lakes  and  ponds 
formed  in  its  course,  give  great  variety  to  the  scenery,  and  add 
much  to  the  advantages  of  the  surrounding  country.  Upon  their 
banks  and  shores,  numerous  private  residences  may  be  seen,  em- 
bellished  equally  by  nature  and  art,  and  regarded  as  among  the 
most  charming  and  healthy  residences  in  the  Highlands.  (See 
view  of  Speedwell  Lake.) 

Pahsippany  River.— This  stream  -a  tributaryof  the  Wtip- 
pany  river — ^rises  in  the  Trowbridge  mountains,  in  Hanover 
Township,  Morris  County,  and  flows  in  a  southeasterly.direction, 
through  the  rich  agricultural  districts  of  Parsippany  and  Troy, 
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and  thence,  crossing  tlie  Troy  meadows,  empties  into  the  Whip* 
pany  river,  one  mile  above  its  junction  with  the  Rockaway  river* 
This  stream  is  ten  miles  l<mg,  and  has  a  considerable  fall  from  its 
source  to  the  village  of  Troy.  But,  in  addition  to  the  Whippany 
and  Parsippany  rivers,  which  flow  through  the  plaees  bearing 
these  names,  as  well  as  through  Troy,  there  are  numerous  small 
tributaries,  having  their  source  in  the  ccmtinuous  springs,  burst* 
ing  every  where  from  the  slopes  of  the  hills,  which  not  only  afford 
admirable  facilities  for  enriching  the  uplands  and  more  elevated 
portions  by  irrigation,  but  which  render  the  whole  district  one 
of  the  most  noted  in  the  State  for  grazmg. 

LAKES   OF  THE  HIOHLAHDS. 

4 

The  Highlands  of  New  Jersey  are  remarkable  for  a  large 
number  of  beautiful  lakes  and  ponds  of  fresh  water,  varying,  in 
length,  from  one  to  five  and  a  half  miles.  According  to  the  plan 
of  this  report,  no  further  description  of  them  is  attempted,  how- 
ever, at  this  time,  than  that  which  necessarily  accompanies  an 
enumeration  of  those  most  worthy  of  remark.  They  may  be 
mentioned  as  follows : 

Ist.  Wawatanda  Lake,  situated  upon  the  summit  of  Wa* 
wayanda  mountain,''about  eight  hundred  feet  above'the  level  of  the 
Wallkill  river,  and  about  one-third  of  a  mile  west  of  the  Wa- 
wayanda  Furnace. 

This  lake  is  about  one  mile  and  two-thirds  in  length ;  and  is 
formed  by  the  junction  of  two  ponds,  which  have  been  made  by 
the  building  of  a  dam  near  the  ^'  Furnace."  The  north  north- 
easterly  of  these  ponds  is  about  two-thirds  of  a  mile  in  length ; 
the  other,  a  little  more  than  three-quarters  of  a  mile  in  length ; 
and  the  two  are  connected  by  a  channel  about  one  hundred  yards 
wide,  and  one-quarter  of  a  mile  long.  Their  average  width  is 
about  three-eighths  of  a  mile ;  and  both  of  them  are  contracted 
by  a  point  of  land  jutting  out  from  the  eastern  side.  At  their 
extremities,  the  water  is  quite  shallow,  but  in  some  places  it  has 
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a  depth  of  eighty  feet.  The  aupplj  is  chiefly  from  two  or  three 
email  Btrcams,  which  haye  their  origin  in  swamps  upon  the  nooii- 
taioa ;  also  from  springs  within  the  limits  of  the  ponds  them- 
Belves.  The  motive  power  employed  at  the  Wawayanda  Furnace, 
as  well  as  at  the  mills  located  here,  is  fnrDished  by  these  waters. 
Around  them  the  hills  rise  to  the  height  of  fifteen  to  forty  feet, 
with  a  slope  varying  from  five  to  eighteen  degrees ;  and  while  in 
some  places  the  shores  are  rendered  very  rough  by  the  outcrop* 
ping  of  rock,  in  others  they  are  comparatively  smooth.  Neither 
the  shores,  nor  the  hills,  have  yet  been  subjected  to  the  hands  of 
the  cultivator,  and  they  aie  still  covered  with  a  dense  growth  of 
different  varieties  of  oak,  together  with  cheatont,  hickory,  and 
various  kinds  of  shrubs.  The  waters  formerly  abounded  with 
Lake  Salmon  trout  (Salmo  confinis),  weighing  from  six  to  eight 
pounds ;  large,  yellow  perch  (Perca  flaviacena),  pickerel  (Esox 
reticulatus),  and  other  fish ;  but  within  the  past  few  years,  the; 
have  become  less  abundant. 

2d.  HoPATcoKo  Lake,  the  largest  in  the  State,  and  Bitoated 
on  Hopatcong  mountain,  between  the  counties  of  Morris  and 
Passaic. 

This  lake  is  five  and  a  half  miles  in  length,  and  varies  from 
one-third  to  one  and  three-quarter  miles  in  width.  It  ie  the 
principal  feeder  of  the  Morris  Canal,  being  at  its  summit  levels 
an  elevation  of  nine  hundred  and  twenty-one  feet  above  New 
York  Bay,  and  seven  huadred  and  sixty  feet  above  the  Delaware 
river  at  Easton.  It  is  navigable  for  vessels  of  one  hundred  tons 
burden.  In  some  places,  its  shores,  formed  of  precipitous  rocky 
blufis,  are  very  irregular ;  in  others,  long,  narrow  points  of  land 
stretch  almost  across  it,  forming  numerous  inlets  and  coves.  It 
contains  two  islands — one  towards  its  upper,  or  northwestern 
extremity,  about  one  mile  and  a  half  in  circumference,  called 
Halsey  Island ;  the  other,  formed  of  gravel  and  sand,  about 
three-quarters  of  a  mile  in  circumference,  rising  forty  feet  above 
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its  levelj  ud  called  Canfield  Idand.    It  is  fed  by  nnmeroas 
mail  streams^  which^  ori^nating  in  tii6  aprings  of  the  surroand- 
ing  nMmntaia  dopeai  find  their  way  to  it  through  gullies,  deep 
gorges  and  ratines.    It  abounds  with  fish ;  the  prineipal  of  which 
art  pickerel  (Esox  r6taciilatiis)|  perch  (Peroa  flaviscens),  eels 
(Angoilla  temurostris),  cat  fish  (Pimelodus  catus),  which,  at 
certain  seasons  of.the  year  are  taken  in  large  nnmbers. 
^    The  accompanying  cat  presents  a  view  of  the  lake  from  Tern- 
pys  Pomt,  looking  towards  the  northwest.    The  characteristic 
featores  of  the  monntain  ridges  of  the  Hij^ands  are  pictured 
in  tiie  background ;  and  the  general  formation  and  character 
of  a  Highland  lake  are  yery  well  exhibited  by  the  low  pro- 
jecting points  of  the  land,  blnflb  and  monntain  spars,  with  ti&eir 
interyeniDg  coves,  forming  ti&e  banks,  and  sarroonding  Canfield 
Island. 

3rd.  Lake  Senkcawava,  on  Budd's  Lake. — Situated  in  the 
central  part  of  ti&e  Hig^ilandsj  about  six  miles  southwest  of  Lake 
HopatcoDg,  in  Roxbury  Township,  Morris  County. 

This  lake  is  celebrated  as  one  of  the  most  beantiful  in  the 
Highlands  of  New  Jersey,  and  as  occupybg  one  of  its  healthiest 
localities.  It  is  about  three  and  a  half  miles  in  circumference, 
being  supplied,  chiefly,  by  4he  numerous  rivulets  formed  from 
the  springs  of  the  gentie  slopes  surrounding  it ;  and  serving, 
itself,  as  one  of  the  principal  sources  of  the  South  Branch  of  tiie 
Raritan  river.  Its  waters,  remarkably  clear,  and  well  stocked 
with  pickerel,  {Esox  retieulatu$f)  perch,  {Perca  flatnscenSj)  and 
various  other  kinds  of  fish,  offer  inducements  to  the  lovers  of 
piscatory  sports,  rarely  found  in  any  other  section  of  the 
country. 

4th.  Greenwood  Lake,  or  Loko  Pond — Situated  partly  in 

Passaic  County,  of  this  State,  and  partly  in  the  adjoining  State 

of  New  York.    Its  whole  length  is  between  seven  and  eight  miles, 

of  which,  about  three  miles  are  within  the  territory  of  New  Jer- 
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uy.  Its  niitli  varies  from  one  third  to  odq  hiklf  of  a  milo.  T«o 
parallel  ranges  of  Ulls,  varying  from  thirty  to  seventy-fire  feet 
ia  heiglit,  rise  upon  either  side  of  it,  with  elopes  of  10  deg.  to 
40  deg.,  and  covered  with  trees,  eonsistiog  ptincipaUy  of  otk 
and  chestnut.  The  depth  of  its  water  incrcaeea  gmduklly  £raai 
its  Boothweetem  to  its  northeastern  extremity-  Tho  extreme 
Bouthwestem  portion  was  a  swamp,  until,  by  dammiog  up  itl  i 
outlet,  the  water  was  made  to  rise.  This  outlot  is  from  fifteen 
to  thirty  feet  in  width,  and  haB  quite  a  rapid  carreut>  while  tfafl 
fitreama  flowing  into  the  lake,  with  the  exception  of  two,  one  of 
which  IB  Belcher's  creek,  are  very  insignificant.  Tliis  lake  hu 
long  been  a  favorite  resort  for  those  who  find  pleasure  in  anglbg4 
Pickerel,  {Esox  reliatUtus)  and  many  other  kinds  of  fish,  an 
here  found  in  great  atundance. 

5th.  Gbees  Ponu — Situated  between  the  Green  Poad  md 
Copperas  mountains,  in  Morris  County. 

This  ia  a  beautiful  sheet  of  water,  about  two  miles  and  thnt 
quarters  in  length,  and  from  oae  quarter  to  two  thirds  of  a  mild 
in  width.  Its  water,  derived  from  springs  ijnite  near  its  border, 
is  very  clear  and  deep.  Green  Pond  brook,  its  outlet,  flows  into 
the  Rockaway  river,  near  Wasliington  Forge.  On  the  north- 
west side,  strata  of  conglomerate  and  sandstone  rise,  in  the  form 
of  perpendicular  bluffs,  to  the  height  of  twenty,  and  eometimM 
forty  feet.  On  the  southeast  side,  the  hills  are  comparative!; 
smooth,  sloping  towards  the  water,  at  an  angle  varying  from  10 
deg.  to  35  deg.  The  land  in  tho  vicinity,  except  at  the  north- 
eastern end,  where  a  portion  is  cultivated,  is  covered  with  s 
growth  of  chesnut,  oak,  and  other  trees,  and  underbrush.  The 
pond  abounds  in  pickerel,  perch,  and  other  fish. 

6th.  Speedwell  Lake — Another  beautiful  sheet  of  water, 
lying  in  the  course  of  the  Whippany  river,  at  the  northwestern 
extremity  of  the  Washington  mountain. 

This  lake  is  about  two  miles  in  circuit,  and  is  sui'rounded,  ia 
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part,  by  gently  iaclining  hillSi  whose  slopes  are  covered  with  a 
luxuriant  growth  of  oak,  hickory,  and  chestnut.  The  cultivated 
lands  in  the  vicinity  are  exoeedmgly  fertile,  and  the  banks  fur- 
nish most  admirable  sites  for  private  residences.  The  accom- 
panying view  is  taken  from  the  shore  opposite  to  the  dwelling  of 
Hon.  George  Vail.  In  the  background  are  seen  the  Trowbridge 
mountains^  between  which  and  the  lake  are  the  Watnong  Plains. 
It  will  serve  to  illustrate  the  general  character  of  the  scenery 
bordering  upon  the  lakes,  ponds,  and  streams  in  this  vicinity ; 
the  beauty  of  which,  together  with  the  healthfulness  of  the  cli- 
mate, and  the  facilities  for  communicating  with  New  York  city, 
render  the  district  a  desirable  one  for  private  residences.  Al- 
ready it  is  somewhat'  noted  in  this  respect ;  and  elegant  and 
commodious  mansions  are  bej^nning  to  stud  ihe  borders  of  the 
lake. 

GEOLOGY. 

*  ■      . 

The  geological  formation  of  the  Highlands  is  chiefly  comprised 
within  that  system  of  rocks,  designated,  at  the  present  day,  as 
the  azoic  ^stem.  This  system  is  composed  of  sedimentary 
rocks,  and  is  destitute  of  oiganic  remains. 

In  that  portion  of  the  Highlands  under  consideration,  the  fol- 
lowing varieties  may  be  mentioned,  as  of  most  general  occurrence, 
the  reader  being,  at  the  same  time,  referred  to  the  local  details 
in  this  report,  for  their  particular  location. 

1st.  Gneiss. 

2d.  Hornblende,  micaceous,  feldspathic,  land  quartzose  schists. 

8d.  White  crystalline  limestone,  (saocharoidal  marble,)  inter- 
stratified  with  seams,  or  layers,  of  magnetic  iron  ore,  (magnetite,) 
and  iron  pyrites. 

T  ese  rockS)  interstratified  in  various  ways,  occur  in  distinct 
belts,  or  mountain  ranges,  the  slopes  of  which  are,  in  some  in- 
stances, flanked  with  pala(^ozoic  rock?.  They  are  traversed  by 
numerous  intrusive  dikes  of  granite  and  syenite,  the  general  di- 
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rcction  of  which  is  northeast  and  Bontliweat. 

highly  metamorphic,  rendering  them  crystalline, 

line  in  structure.     They  exhibit  yiolent  disloci 

placed  vertically,  laterally,  contorted,  folded,  etc.     That 

ral  strike  is  northeast  and  sonthwcet,  and  their  dip  soatheatlik 

They  are  traversed  by  joints,  the  general  direction  of  which  Ul^ 

right  angles  to  the  line  of  strike.     And  in  addition  to  their 

tinct  stratification,  and  system  of  Joints,  they  exhibit  planes  ^ 

cleavage  frequently  at  right  angles  to  the  plane  of  Btrattfic»tt0^i 

and  generally  inclining  towards  the  northeast,  at  an  angle  Ti:^- 

ing  from  the  horizontal  to  45  deg. 

Micaceous  (gneiss)  Hornblende,  Quartzose,  add  FslB- 
SPATHIC  Schists. — These  Echists  are  composed  chiefly  of  qnart^ 
feldspar^  hornblende,  and  mica,  in  various  proportioos,  and  U- 
ranged  in  lamina.  Id  some  cases,  one  of  these  minerals  fonM 
the  principal  constituent  of  a  stratum,  or  a  series  of  strati; 
i^ain,  a  stratum  will  be  composed  of  two  or  more,  in  equal,  m 
different  proportions.  1 

In  addition  to  the  above,  the  following  may  be  mentioned  aa 
constituents  of  the  rocks  in  particular  districts  and  localities, 
viz  :  magnetic  iron  ore  (magnetite),  iron  pyrites,  phosphate  of 
lime  (apatite),  epidote,  graphite  (plumbago),  garnet,  dilorite, 
and  talc. 

Magnetite  is  a  very  general  conslituent  of  these  rock.  In 
particular  belts  or  localities,  it  occurs  almost,  or  quite  pure,  in 
distbct  strata,  varying  from  an  inch  to  forty  feet  in  tbicknesa. 
(For  localities,  etc.,  see  local  details  of  mines.) 

White  Cetstalline  Lihestonb. — This  metamorphic  rock 
is  most  extensively  developed  in  the  Vernon  and  Wallkill  val- 
leys, where  it  occars  in  an  almost  uninterrupted  belt,  competed 
of  a  series  of  ridges,  extending  from  the  State  line  nearly  to  ths 
headwaters  of  the  Wallkill  river.  It  is  traversed  by  nnmemn 
dikes  of  granite  and  syenite,  some  of  which  ma;  be  traced,  with 
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bat  little  intemiption,  for  a  distance  of  two  milefl.  It  is  noted 
for  its  great  yariety  of  rare  minerals,  its  deposits  of  red  oxide  of 
zinc,  franklinite,  limonite,  and  specular  iron.  In  Byram  Town- 
ship it  occurs  in  irregular  masses,  or  isolated  hills,  apparently 
without  any  connection  with  each  other.  Near  the  line,  between 
the  townships  of  Sparta  and  Byram,  it  forms  the  broken  ridge  of 
two  irregular  hills,  about  one  half  a  mile  northwest  of  the  origin 
of  Wallkill  river.  Here  it  occupies  a  space  of  about  one  half  a 
mile  in  length,  and  from  one  hundred  to  two  hundred  yards  in 
width.  There  are  odier  localities  in  Byram  Township  where 
this  rock  occurs,  viz:  about  midway  between  Lockwood  and 
Whitehallj  upon  the  turnpike,  where  it  covers,  at  the  surface,  an 
area  of  about  three  quarters  of  an  acre.  Again,  on  the  east  bank 
of  the  Cranberry  Reservoir,  upon  the  line  of  the  Sussex  Railroad, 
where  it  extends  in  a  northeast  and  southwest  direction,  about 
one  hundred  and  twenty-five  yards,  and  from  fifteen  to  twenty 
yards  in  width.  Again,  about  three  hundred  yards  west  of 
Wright's  Pond,  it  occupies,  in  a  nortlierly  course,  a  length  of 
about  one  hundred  yards.  Also,  near  the  dwelling  of  Mr.  Samuel 
Smith,  about  one  half  a  mile  south  of  Stagg  Pond,  it  covers  an 
area  of  between  three  and  four  square  rods.  And,  lastly,  upon 
the  land  of  Mr.  Anthony  Hemenover,  and  others,  it  extends  in  a 
northerly  and  southerly  direction,  a  distance  of  five  hundred  and 
fifty  yards,  with  a  width  of  from  eighty  to  one  hundred  feet. 

LOCAL   DETAILS. 

Jforthwestern  Boundary  of  the  Azoic  Rocks  of  the  Highlandsy 
from  the  J^Tew  York  State  Line  to  Vienna^  Warren  County. 

From  the  State  line  to  Robert  Owens'  Island,  a  distance  of 
two  thirds  of  a  mile,  the  azoic  rocks  of  the  northwestern  base  of 
Pochuck  mountain,  are  bounded  by  the  alluvial  deposit  of  peat 
and  muck  of  the  Drowned  Lands,  which  are  here  about  one  mile 
in  width,  between  the  exposed  rocks  and  the  Wallkill  river. 

Near  the  residence  of  Mr.  Owen,  and  along  the  road  leading 
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from  "Walikill  river,  over  Pochuck  moantain,  to  Nortt  Vemon, 
these  rocks  take  a  wider  range,  and  are  exposed  from  the  rood, 
in  a  northweatcrly  direction,  towards  Owens'  Island,  the  sonth- 
eastern  side  of  whicb  is  formed  by  a  higtly  feldspathic  eyenitic 
gneiss,  which  18  bounded  by  the  limCBtono  occupying  the  other 
portion  of  the  island.  The  gneiss  dips  at  an  angle  of  70  deg.  to 
the  southeast,  its  strike  being  N.  45  deg.  E.,  by  S.  45  deg.  W. 
It  contains  numeroos  joints,  having  a  direction  S.  45  deg.  E,,  and 
dipping  at  an  angle  of  80  deg.  to  the  S.  W.  It  is  composed  of 
feldspar,  quartz,  and  hornblende.  The  feldspar  is  of  a  wbita 
color,  sub-crystalline  Btructuro,  and  predominates  over  the  other 
constituents.  The  quartz  is  of  a  dull  grey  color,  and  occurs 
chiefly  in  coarse  gruns,  arranged  in  laminte.  The  hornblende, 
which  enters  but  very  slightly  into  its  composition,  is  of  a  pale 
green  color,  and  is  easily  decomposed  by  the  atmosphere. 

The  limestone  rests  unoomformably  upon  the  gneiss,  dipping 
at  an  angle  of  from  20  deg.  to  25  deg.  to  the  northwest.  Oa 
crossing  the  island  &om  the  southeastern  towards  the  northvert- 
em  side,  the  following  Tarieties  were  observed  : 

Iflt.  Gnebs  of  the  above  description,  twenty  feet  in  width. 

2d.  Limestone  of  a  dirty  blue  color,  and  crystalline  atmctore, 
thirty  feet  in  thickness. 

3d.  Limestone  of  a  dark  blae  color,  containing  more  silica 
than  the  preceding ;  one  hundred  and  twenty  feet  thick. 

4tb.  Limestone  of  light  blue  color,  containing  a  considerable 
quantity  of  silica  in  the  form  of  small  grains ;  sixty-five  feet 
thick. 

5tb.  Limestone  of  a  bluish  grey  color,  and  of  a  compact  struc- 
ture, containing  numerous  seams  of  quartz,  the  direction  of 
which  is  N.  45  deg.  W.  by  S.  45  deg.  E.,  dipping  perpendicu- 
larly ;  one  hundred  and  twenty  feet  thick. 

6th.  Limestone  of  a  dark  blue  color,  granular  structure,  bi^- 
ly  silicious  ;  (silica  being  finely  disseminated  through  it  in  the 
form  of  small  grains)  and  containing  calcite  in  small  white  crys- 
talline grains ;  one  hundred  and  fifty  feet  thick. 
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From  the  southeastern  side  of  Owen's  Island,  the*  exposed 
gneiss  recedes  to  the  road,  leading  along  the  northwestern  base 
of  Pochnck  mountain,  this  road  forming  the  boundary  line  be- 
tween it  and  the  oyerlying  deposit  of  peat  and  muck.  From  the 
residence  of  Mr.  Owen,  in  a  southwesterly  direction,  for  a  dis- 
tance of  about  one  mile,  the  ioutheastern  part  of  the  alluvial 
deposits,  from  200  to  600  yards  in  width,  rests  apparency,  im* 
mediately  upon  the  gneiss,  while  the  portion  near  Mr*  Owtn% 
between  the  Wallkill  riyer  and  the  mountain  rests  upon  the  blue 
limestone.  On  the  turnpike  leading  across  the  Drowned  Lands 
to  Deckertown,  blue  limestone  is  again  exposed,  forming;  what 
is  called  Big,  or  Chandler's  Island.  It  extends  from  the  south- 
eastern side  of  the  island,  where  it  disappears  beneath  4^poait0 
of  muck  and  peat,  in  a  northwesterly  direction  to  tiie  WalUdH 
river,  and  forms  the  steep  and  rugged  banks  of  this  streami 
which  vary  from  16  to  85  feet  in  height.  The  strata  dip  at  an 
angle  of  from  60  deg.  to  66  d^.  to  the  N.  W. 

On  crossing  Chandler's  Island,  from  the  southeast  towardttihd 
northwest,  several  belts  of  limestone-  may  be  observed,  which 
differ  widely  from  each  other,  with  respect  to  mineralogical  and 
chemical  composition.  Across  the  Drowned  Lands,  towards 
Deckertown,  the  limestone  is  well  exposed  for  examination  on 
the  northwest  side  of  the  turnpike,  about  two  hundred  and  fifty 
yards  N.  60  deg.  E.  of  the  house  of  Mr.  Adam  Quince.  Its 
strike  is  N.  85  deg.  E.  by  S.  85  W.,  dipping  68  deg.  to  the 
N.  W.  It  is  highly  silidous,  and  contains,  apparently,  but 
little  carbonate  of  magnesia.  In  it  is  occasionally  found  calcite 
of  a  yellowish  white  color,  together  with  oolitic  grains  in  irreg- 
ular masses,  some  of  which  are  one  and  a  half  inches  in  length, 
and  one  and  a  quarter  inches  in  width.  A  series  of  narrow 
seams  of  quartz,  from  the  thickness  of  a  sheet  of  paper,  to  an 
eighth  of  an  inch,  traverse  it  in  the  following  directions  :  N.  70 
deg.  W.  by  S.  70  deg.  E. ;  N.  35  deg.  E.  by  S.  85  deg.  W., 
(coinciding  with  the  strike  of  the  strata) ;  N.  45  deg.  W.  by  S. 
45  deg.  E.J  (nearly  at  right  angles  to  the  line  of  strike.) 


From  the  residence  of  Mr.  Robert  Owen,  in  a  soathireeteTly 
direction,  for  a  distance  of  nearly  two  mileE,  the  road  leading 
along  the  northwcatera  base  of  Pocbuck  moimtaiD,  forms  the 
exact  boundary  line  between  the  gneiss  and  granitic  rocks,  and 
the  overlying  alluvial  deposits  of  the  Drowned  Lands.  In  Bcre- 
ral  localities  along  this  distance,  granite  and  syenite  form  tfaa 
Tery  base  of  the  northwestern  slope  of  the  mountain.  The  oc- 
currence of  granitic  and  sycnitic  rocks,  forming  the  northwestern 
elope  and  base  of  this  mountain,  forms  a  striking  contrast  witli 
its  southeastern  slope,  where  £uely  stratified  gneiss  almost  nniTer- 
sall;  prevails. 

About  two  hundred  yards  north  of  the  house  of  Mr.  £.  Mar- 
tin, there  occurs  a  granite  composed  of  feldspar,  ()QBrt2,  and 
scales  of  both  black  and  white  mica.  The  feldspar,  ori^allf 
of  a  yellowish  white  and  dull  color,  has  decomposed  into  brown 
and  flesh  colors.  The  quartz  is  of  a  grey  and  dull  color.  It  if 
traversed  by  numerous  irregular  joints,  the  more  regular  of 
which  run  N.  by  S.j  N.  10  deg.  W.  by  S.  10  deg.  E.;  N.  15 
W.  by  S.  15  deg.  E.;  N.  20  deg.  E.  by  S.  20  deg.  W.;  th« 
system  of  joints  in  the  last  direction  being  the  most  regular. 

About  one  and  a  half  miles  below  Independence  Comer,  a 
short  distance  southwest  of  the  road  leading  to  Deckertown,  bine 
limestone  is  again  exposed,  dipping  at  an  angle  of  40  deg.  N. 
W.,  and  resting  upon  the  feldspatbic  gneiss  of  the  lower  part  of 
the  northwest  slope  of  the  mountain.  From  this  point,  in  a 
southerly  direction,  for  a  distance  of  about  one  mile,  the  line 
between  the  gneiss  and  limestone  is  a  little  to  the  southeast  from 
the  road,  between  which  and  the  Wallkill  river,  are  numerous 
ridges  and  rounded  hills  of  limestone.  Thence  turning  to  the 
east,  until  it  is  at  a  distance  of  about  half  a  mile  southeast  of 
the  Wallkill  river,  it  follows  in  nearly  a  westerly  direction, 
crossing  the  turnpike  between  Hamburg  and  Deckertown,  at  a 
point  about  three  hundred  and  fifty  yards  southeast  of  the  Wall- 
kill  river,  and  terminating  at  the  southwestern  extremity  of  Po- 
cbuck mountain,  near  the  residence  of  Mr.  Thomas  Lawrence. 
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Following  the  boundary  line  from  the  termination  of  the  moun- 
tain ^  the  gneiss  disappears,  being  overlaid  by  the  limestone  and 
drift,  which  form  a  series  of  hills,  extending  towards  the  south- 
west for  a  distance  of  more  than  two  miles,  with  two  exceptions, 
where  it  appears  in  the  form  of  small  knobs ;  one  occurring 
about  three-fourths  of  a  mile  from  North  Church  (Hardiston 
Tillage),  near  the  road  from  that  place  to  Hamburg,  and  the  oth- 
er, about  three-fourths  of  a  mile  northwest  of  Franklin  Furnace, 
at  the  side  of  the  road  leading  from  that  place  to  North  Church. 
It  reappears  a  few  hundred  yards  southwest  of  this  Iocalit7| 
rising  from  beds  of  alluvion,  which  rest  upon  limestone  and  drift. 
In  this  vicinity  its  prevailing  strike  is  N.  86  deg.  E.  by  S.  85 
deg.  W.,  dipping  in  a  southeasterly  direction,  at  an  angle  varying 
from  65  deg.  to  70  deg.  This  forms  the  northwestern  tenmna- 
tion  of  the  Pimple  Hill  range.  From  this  place  it  continues  to 
approach,  in  its  southwestern  course,  nearer  to  the  road  leading 
from  North  Church  to  Monroe  Comer,  being,  at  the  line  between 
Hardiston  and  Sparta  Townships,  at  a  distance  of  about  a  quar- 
ter of  a  mile  southeast  of  Monroe  Comer.  The  gneiss  along 
this  distance  has  the  usual  composition — ^feldspar,  quartz,  and 
mica. 

The  blue  limestone  resting  on  the  northwestem  slope  of  the 
hills  of  this  range,  with  a  strike  of  about  N.  50  deg.  E.,  and  a 
dip  of  from  40  deg.  to  50  deg.  to  the  northwest,  and  unconform* 
ably  upon  the  strata  of  gneiss,  contains  numerous  small  grains  of 
quartz ;  and  at  many  localities  it  partakes  of  a  slaty  character. 
From  a  point  a  little  northeast  of  the  Sparta  and  Hardiston  line, 
in  a  southwesterly  direction,  deposits  of  drift  intervene  between 
the  exposed  gneiss  and  limestone ;  these,  near  Monroe  Corner, 
are  about  two  hundred  yards  in  width,  growmg  wider  towards  the 
southwest.  Part  of  the  drift  rests  upon  limestone,  and  part  im- 
mediately upon  the  gneiss. 

From  the  Sparta  and  Hardiston  line,  the  gneiss,  for  a  distance 
of  little  more  than  a  mile,  continues  in  a  southwesterly  direction 
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to  the  griat-miU  of  Mr.  James  Smith,  bounded  all  the  way  ^y 
drift,  the  boulders  of  which  are  chiefly  of  limestone  and  conglom- 
erate. A  few  yards  northeast  of  the  grist-mill,  a  silicious  lime- 
stone, of  a  bluish  grey  color,  is  seen  reBting  uncomformably  upon 
the  strata  of  gneiss ;  the  limestone  dipping  to  the  northwest,  tba 
goeisB  at  a  steep  angle  to  the  soutbeaat.  About  fifty  yards  west 
of  the  line  between  the  gneiss  and  limestone,  and  northeast  of 
tba  grist-mill,  a  highly  ferruginous  conglomerate  is  exposed,  th« 
exact  thickness  of  which  cannot  be  ascertained  on  aoconat  of  tha. 
drift  overlying  it.  From  the  grist-mill,  the  boundary  of  tba 
gneiss,  for  a  distance  of  about  two  hundred  yards,  coincides  with 
the  Boutheaatcrn  border  of  Smith's  Pond.  It  then  recedes  from 
the  pond,  continuing  its  southwesterly  course,  and  passing  about 
two  hundred  yards  aoatheast  of  Kimball's  Pond.  Thence  it 
continues  in  the  same  direction,  at  a  distance  varying  from  ttre« 
hundred  yards  to  one-third  of  a  mile  northwest  of  the  road  lead- 
ing from  Monroe  Comer  to  Pinkney's  Corner,  and  crossing  the 
road  about  three-quarters  of  a  mile  from  Kimball's  Pond,  it 
continues  nearly  along  with  it  for  about  one  mile  and  a  half. 
Along  this  whole  distance,  it  is  bounded  partly  by  diluvial,  aod 
partly  by  alluvial  deposits.  At  the  few  localities  where  it  is 
well  exposed,  it  haa  ft  dip  of  from  30  deg.  to  35  deg.  to  the 
S.  E. 

About  three  quarters  of  a  mile  northeast  of  Pinkney's  Comer, 
a  belt  of  white  metamorphic  limestone,  from  a  quarter  to  half  a 
mile  in  width,  hounds  the  gneiss  for  a  distance  of  nearly  one 
mile.  It  ie  generally  of  a  highly  crystalline  structure,  and  very 
impure,  on  account  of  its  admixture  with  other  minerals,  among 
which  may  be  mentioned,  spiael,  cbondrodite,  mica,  hornblende, 
Bcapolite,  tourmaline,  heavy  spar,  fluor  spar,  rutile,  Idocrase, 
etc.,  etc.  Two  dikes  of  granite,  nearly  parallel  to  each  other, 
traverse  it  in  a  direction  north- northeast  by  south-southwest. 
The  western  dike  is  nearly  three  hundred  feet  in  width  ;  and  may 
be  best  examined  in  the  vicinity  of  the  house  of  Mr.  John  Case, 
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on  the  road  leading  from  Pinkney's  comer  to  Monroe  Comer. 
This'dike  is  composed  of  feldspar,  quartz,  and  grains  of  magnetic' 
iron  ore.  The  feldspar  is  of  a  yellowish  white  color,  and  generally 
of  a  highly  crystalline  structure.    The  quartz  is  of  a  light  grey 
color ;  not  unfrequently  these  two  minerals  form  large  masses  by ' 
themselves.    The  occurrence  of  grains  of  magnetic  iron  ore  in 
this  dike,  is  an  exception  to  the  usual  composition,  as  most  of 
those  penetrating  the  limestone  'Of  Sussex  County,  contain  none^ 
at  all.    Near  the  house  of  Mr.  Joseph  Current,  and  not  far  from* 
the  bend  of  the  road,  the  northeastern  continuation  of  the  eastern 
dike  caps  the  limestone,  an  occurrence  which  has  been  repeatedly, 
observed  within  the  belt  of  metamorphic  limestone  of  the  Vernon 
valley. 

About  two  miles  below  Pinkney's  Comer,  where  a  branch  road 
runs  to  the  northeast,  continuing  thence,  in  a  nearly  southwest- 
erly direction,  for  a  distance  of  more  than  one  mile,  strata  of 
blue  limestone,  much  water-worn,  are  exposed,  resting  upon 
syenitic  gneiss»    Approaching  the  Andover  Mine,  the  gneiss  ia 
bounded  by  the  drift  which  forms  the  level  lands  in  which  Long 
Pond  is  situated.    It  is  composed  of  both  white  and  flesh-colored' 
feldspar,  light  green  homblende,  light  smoky  quartz,  and  yel»^ 
lowish  and  green  epidote,  which  enters  quite  largely  into  its  com* 
position.    The  strike  of  the  strata  is  from  N.  20  deg.  £.  to  N. 
30  deg.  E.,  dipping  at  an  angle  of  from  60  deg.  to  70  deg.-to  the 
southeast.    From  the  low  hills,  at  the  south-southwest  termina-t 
tion  of  the  ridge,  in  a  south,  and  southwest  direction,  the  exposed 
gneiss  recedes  a  considerable  distance  to  the  eastward  of  the  road 
between  the  mine  and  Andover.  Near  the  grist-mill  at  the  latter 
place,  sandstone  and  conglomerate  of  recent  origin  occur  to  some 
extent.     About  one  hundred  and  fifty  yards  from  this  grist-mill, 
it  may  be  examined  in  a  hill  which  rises  from  thirty  to  sixty  feet 
above  the  level  of  the  meadows.     It  varies  much  in  its  composi- 
tion, some  parts  being  chiefly  of  quartz  grains,  while  others  are 
an  admixture  of  almost  every  kind  of  rock  occurring  in  Sussex 
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County,  among  which  may  bo  mentioned  blue  limestone,  and  do- 
lomite of  variouB  shades  and  difiering  in  structure  ;  pebbles  of 
white  metamorpbic  limestone ;  slate,  and  calcareous  sandstone, 
(similar  in  character  to  those  occurring  in  Wantage  Township ;) 
different  kinds  of  gneiss,  syenite,  and  granite,  varying  in  size 
from  small  grains  to  six  inches  in  diameter,  cemented  together 
by  carbonate  of  lime.  On  account  of  its  rapid  decomposition,  it 
ia  difficult  to  ascertain  its  esact  dip,  which  appeai-s  to  be  towards 
the  west  at  a  low  angle. 

Near  Andover,  limestone  is  not  exposed  in  immediate  contact 
with  gneiss,  deposits  of  drift  intervening.  On  the  line  of  the 
Sussex  Railroad,  near  its  junction  with  the  branch  road  to  An- 
dorer  Mine,  a  scries  of  limestone  strata  occur,  varying  in  com* 
position,  structure,  color,  and  general  appearance.  A  sectioa 
made  at  this  place  shows  no  less  than  fourteen  different  varietiea 
Trithin  a  distance  of  two  hundred  feet.  Their  strike  is  N.  20 
deg.  E.  by  S.  20  deg.  W.;  their  dip  TO  deg.  N.  20  deg.  W. 
They  vary  ia  thickness  from  one  to  four  feet,  interstraUfied  with 
strata  of  shaly  limestone,  from  a  half  to  several  inches  in  thick- 
nefls.  They  have,  generally,  a  compact,  granular  atmctore  ;  very 
small  grains  of  quartz  enter  more  or  less  into  the  compositioo  of 
some  of  them,  rendering  them  somewhat  soft  and  gritty.  Some 
layers  appear  to  be  composed  almost  entirely  of  carbonate  of 
lime,  while  others  seem  to  contain  carbonate  of  magnesia,  in  va- 
riable proportions. 

From  Andover  in  a  southwesterly  direction,  the  boundary  line 
between  the  gneiss  and  limestone,  cannot,  for  some  distance,  be 
distinctly  defined,  on  account  of  the  drift  by  which  it  is  over- 
laid. Its  general  course  is  northeast  and  southwest.  Further 
to  the  southwest,  it  corresponds  in  direction  with  the  road  lead- 
ing  from  Andover  towards  Alamuche,  Warren  County.  It  is 
probable  that  blue  limestone  rests  immediately  upon  the  gneiss, 
but  being  partly  overlaid  by  drift,  this  cannot  be  well  ascertained. 
About  three  quarters  of  a  mile  southwest  of  Andover,  and  one 
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fourth  of  a  mile  southwest  of  the  dwelling  of  Samuel  Wilgus, 
deceased,  a  limestone  occurs,  of  a  light  blue  color5  quite  hard, 
and  of  a  slightly  crystalline  structure.  Its  strike  is  about  N.  80 
deg.  £. ;  its  dip  at  an  angle  of  60  deg.  in  a  direction  about  N. 
70  deg.  W.  It  continues  in  the  direction  of  its  stnke,  and  cross- 
ing the  road  from  Whitehall  to  Huntsville,  about  three  hundred 
yards  east  of  Mr.  James  Vansyckle's  house,  it  passes  along  the 
western  side  of  the  pond  known  as  ^^  Decker's  Pond." 

West  of  the  aboye  described  limestone,  occurs  another,  of  a 
darker  blue  color,  interspersed  with  shades  of  grey.  It  is  quite 
hard ;  breaks  with  an  exceedingly  uneven  fracture ;  is  of  a 
slightly  crystalline  texture,  and  contains  calcite,  which  fills  its 
joints.  Its  strike  if  N.  25  deg.  £.,  and  its  dip  65  deg.  in  a  di- 
rection N.  65  deg.  W. ;  the  direction  of  its  cleavage  is  N.  5  deg. 
E.  by  S.  5  deg.  W. 

Limestone  is  also  exposed  at  the  upper  end  of  Oreen  Town* 
ship,  about  midway  between  the  dwelling  of  Mr.  John  Vansyckle 
and  Decker's  Pond,  where  it  is  of  a  greyish  blue  color,  of  a  com- 
pact and  crystalline  texture,  breaking  with  a  very  uneven  frac- 
ture, and  apparently  containing  much  silioa.  Its  width  is  from 
fifteen  to  twenty  feet.  It  dips  at  an  angle  of  60  ieg.  S.  W., 
and  its  strike  is  about  N.  45  deg.  £. 

Next  to  it,  occur  a  few  layers  of  calcareous  sandstone,  of  bluish 
and  brownish  colors,  of  a  granular  texture,  quite  hard,  and  break- 
ing with  both  a  slightly  conchoidal,  and  uneven  fracture.  It 
consists  chiefly  of  rounded  and  water-worn  grains,  of  variously 
shaded  grey  colored  quartz,  cemented  by  carbonate  of  lime. 

On  the  southeastern  side  of  Decker's  Pond,  occurs  a  series  of 
limestones,  having  a  strike  N.  40  deg.  E.,  and  a  dip  at  an  angle 
of  45  deg.  to  the  N.  W.  They  are  characterized  by  their  hard- 
ness and  compactness  of  structure ;  the  varieties  differing  chiefly 
in  the  proportion  of  silica  in  them.  One  or  two,  however,  are 
somewhat  porous,  and  contain  considerable  calcite ;  another  va- 
riety contains  scales  of  mica.    Forming  a  portion  of  this  series^ 
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axe  a  few  kmince  of  a  c»IoueoDS  elate.  Between  these  and  tie 
gneiss,  occurs  a  bluish-groy  limeatone,  with  graina  of  quutx 
disseminated  tbrougb  it.  It  is  hut  a  few  feet  in  thickness.  Next 
to  this,  and  boondiug  the  gneiss,  is  metamcrpbic  limestoae,  tra- 
versed by  two  or  three  dikes,  the  principal  of  which  ia  a  coarse 
aggregate  of  orystallino  feldspar  and  rounded  grains  of  quartz. 
This  limestone  is  about  one  hnodred  yards  in  width,  and  its  out- 
crop nearly  half  a  mile  in  length.  It  differs  much  at  Tarioua 
places,  in  regard  to  color,  testure,  quality,  etc.,  being  ia  some 
places  white,  and  apparently  free  from  all  foreign  substances  ; 
while  in  others,  it  contains  many  impurities,  such  as  large  grains 
of  quarta  of  a  dark  grey  color,  mica  in  scales,  chlorite,  horn- 
blende, plumbago,  etc.     There  are  porUons  which  are  hot  par- 

-tially  altered  ;  the  stone,  in  part,  retaining  its  original  color,  but 
generally  containing  impurities.     Other  portions,  still,  are  of  a 

'  blu«  color,  containing  here  and  there  a  little  calcite,  ia  nhich 
tjiere  is  considerable  plumbago.  In  the  parts  which  are  but 
filightly  altered,  the  texture  ranges  from  compact  to  subcrys- 
talline;  and  in  those  which  are  more  completely  changed,  from 
suhcrjstalUne  to  that  wliich  is  highly  crystalline:  thus  passing 
by  regular  gradatjona  from  ordinary  blue  limestone  to  that  trluch 
is  highly  metamorphic. 

The  gneiss,  near  Decker's  Pond,  extends  from  twenty-five  to 
one  hundred  yards  northeast  of  the  road  from  Andover  to  Tran- 
quility, crossing  it  about  half  a  mile  below  the  pond. 

The  road,  in  its  conUnuatiou  to  the  county  line  between  Sossei 
and  Warren,  and  thence,  through  the  village  of  Alamoche  to 
Long  Bridge,  coincides  very  nearly  with  the  boundary  of  gneiss. 
From  this  point  to  the  county  line,  limestone,  dipping  to  the  N. 
W.,  rests  upon  the  gneiss,  although  it  is  not  exposed  directly  in 
contact  with  it,  on  account  of  an  intervening  belt  of  drift,  which, 
in  turn,  is  bounded  by  extensive  alluvial  deposits.  Upon  the 
drift  alluded  to,  as  well  as  upon  the  northwestern  slope  of  the 
Alamuche  mountains,  are  numerous  large  boulders  of  blue  lime- 
stone. 
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From  Long  Bridge,  it  continues  to  a  point  opposite  Vienna, 
4he  drift  bounding  nearly  the  ifhole  of  thia  distance.  Where 
it  does  not  bound  it,  the  alluvial  deposits,  along|the  Pequest  river, 
lie  next  to  it.  Within  the  limits  above  mentumed,  the  gneiss 
preserves  its  steep  southeastern  dip,  with  but  (me  exception,  vis., 
at  a  quarry  owned  by  Nelson  Cummings,  at  the  road  side,  three 
miles  and  a  half  below  Alamuohe,  where  it  dips  to  the  N.  W.  at 
an  angle  of  t^  deg.  At  tiiis  locality,  it  is  more  or  less  coarsely 
granular,  and  is  composed  of  quartz  of  a  light  grey  and  smoky 
color,  with  a  vitreous  lustre ;  feldspar  of  flesh,  red  and^brown 
colors,  and  particles  of  magnetic  iron  ore  arranged  in  layers. 
This  is  the  first  instance  alonf  this  line  where  the  gneiss  has  been 
observed  to  dip  to  the  northwest.  There  are  two  systems  of 
joints  occutring  in  the  gneiss  of  this  locality-H)n&  extending  in 
a  direction  N.  20  deg^  £.,  by  S.  23  deg.  W.,  dipping  at  an 
angle  of  80  deg.,  in  a  direction  S.  80  deg.  £.,  and  the  other,  at 
right  angles  to  the  first. 

Southern  Boundary  of  the  Highkmdsyfrom  the  Jfew  York  State 

Line  to  Morristoumj  Morris  County* 

From  the  State  line,  nearly  to  Pompton,  a  distance  of  about 
ten  miles,  the  Ramapo  river  runs  close  to  the  southeastern 
boundary  of  the  azoic  rocks.  Along  this  whole  distance  they 
are  bounded  by  drift,  and  are  in  close  proximity  to  large  dikes 
of  trap  (melaphyre),  some  of  which  are  within  a  few  hundred 
yards  of  them. 

About  one  mile  northeast  of  the  church  at  Pompten,  the  strata 
of  gneiss  occnpj  a  vertical  position ;  a  short  distance  from  which 
they  are  seen  dipping  to  the  northwest,  at  an  angle  of  80  deg., 
while,  but  a  few  yards  to  the  southeast,  they  dip  at  the  same 
angle  in  the  opposite  direction.  The  joints  traversing  them  are 
at  right  angles  to  the  line  of  strike.  The  rock,  at  this  locality, 
is  varied  much  by  the  proportion  of  its  constituents  ;  being,  in 
some  places,  composed  of  yellowish-white  feldspar,  light  colored 


quartz,  intca,  and  hornblende  of  a  pale  green  color ;  in  otbers, 
of  feldspar  and  hornblende ;  and  in  otberF,  again,  of  a  finelj  gran- 
ular admixture  of  qnartz  and  feldspar. 

i;  The  drift  resting  npon  and  boanding  the  gneias  along  the 
conree  of  the  Ramapo  river,  forms  a  seriee  of  low  hills,  the  more 
regular  of  which  take  a  northerly  and  southerly  direction.  The 
bonlders  in  the  drift  are  of  gneiss,  granite,  syenite,  conglomerate 
and  sandstone  from  the  Green  Pond  Mountain,  red  sandstone, 
brownish,  bluish  and  argillaceous  sandstones,  etc.  As  a  gen- 
eral thing  they  are  distributed  very  unevenly  through  the  Band 
and  gravel.  There  are,  however,  a  few  localities  where  there  is 
a  regular  arrangement  of  the  sand,  gravel,  pebbles,  etc.  About 
three-eighths  of  a  mile  N.  20  deg.  E.  of  the  Pompton  Church, 
may  be  seen  thin  layers,  conpoBed  of  those  materials,  some  of 
which  dip  to  the  south  and  some  to  the  southeast,  at  low,  bat 
Tariable  angles. 

Near  Pompton,  the  boundary  line  takes  a  turn  northwest  by 
west,  passing  above  the  church ;  and  seven  eighths  of  a  mile 
west  of  the  same  it  again  bends,  pursuing  a  southwesterly  coarse. 
Resting  upon  this  limit  of  the  rock,  is  drift,  of  about  the  same 
character  as  that  already  described. 

Two  and  a  half  miles  from  the  last  mentioned  turn  in  the 
boundary  line,  and  two  and  a  quarter  miles  west  of  the  Peqaan- 
Qock  river,  occurs,  bounding  the  gneiss,  a  conglomerate,  of  alter- 
nating layers,  of  a  coarsely  and  finely  granular  structure,  dip- 
ping, at  a  slight  angle,  to  the  northwest.  The  lowest  layers  ex* 
posed,  are  composed  of  grains  and  small  pebbles  of  quartz,  of  a 
dull  grey  color  ;  soft,  decomposed  sandstone  ;  compact  feldspar; 
numerous  scales  of  copper,  and  silver  colored  mica ;  scales  of 
plumbago,  etc.  The  grains  of  quartz  and  feldspar  predominate, 
and  are,  for  the  most  part,  rough  and  angular.  The  upper 
layers,  possessing  a  coarser  stntcture,  are  composed  of  granite, 
gneiss,  etc.,  rounded  and  smooth.  The  cementing  material  of 
both  these  varieties  is  the  oxide  of  iron,  to  which  their  color,  a 
reddish  brown,  is  due. 
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From  this  locality,  the  gneiss  continues  in  a  southwesterly  di- 
rection, keeping  firom  one-eighth  to  three-eighths  of  a  mile  north- 
west of  the  road  leading  from  Jacksonville  to  Beaver  Dam  Creek^ 
the  drift  still  bounding  it  for  a  distance  of  about  two  and  a  half 
miles  southwest  of  the  conglomerate  above  mentioned.  At  this 
place  the  gneiss  comes  in  contact  with  trap  (melaphyre),  which 
continues  with  the  line  of  the  gneiss  for  a  distance  of  about  three 
hundred  yards ;  this  melaphyre  is  composed  of  labrador-feldspar 
and  pyroxene ;  it  is  exceedingly  hard,  having  a  structure  from 
finely  granular  to  massive.  It  contains  geodes  of  quartz,  zee* 
lites,  etc. 

The  line  of  the  gneiss  continues  on  to  the  southwest,  bounded 
by  the  drift,  except  at  one  locality,  about  three-eighths  of  a  mile 
from  the  trap  just  spoken  of,  where  conglomerate  very  similar 
to  that  already  described,  but  of  a  little  lighter  color,  occunu 
From  this  locality,  the^line  of  the  gneiss  and  syenite  turns  west- 
ward, and,  as  usual,  is  bounded  by  drift. 

One  mile  northeast  of  Montville,  a  syenite  occurs,  composed 
of  grey  colored  quartz,  intimately  mixed  with  compact  feldspar 
of  a  pink  color,  and  small  particles  of  hornblende  rapidly  decom- 
posing. In  this  rock,  the  quartz  is  the  most  abundant  consti- 
tuent ;  many  irregular  seams,  of  an  admixture  of  feldspar  and 
hornblende,  run  through  it ;  and  it  is  also  traversed  by  numerous 
but  irregular  joints. 

At  Montville,  at  the  roadside,  near  the  inclined  plane  on  the 
Morris  Canal,  again  occurs  a  conglomerate,  consisting  of  alter- 
nate coarse  and  fine  layers,  dipping  at  an  angle  of  10  deg.  to  the 
northwest.  It  is  composed  chiefly  of  quartz,  flesh  colored  com- 
pact feldspar  possessing  a  vitreous  lustre,  grahulite  of  a  rather 
fine  texture,  granite^  gneiss,  syenite,  dark  grey  quartz,  trap 
(melaphyre,)  etc.  These  grains  and  pebbles  vary  in  size,  front 
that  of  a  pin-head  to  more  than  an  inch  in  diameter ;  they  are. 
cemented,  as  in  the  former  case,  by  oxide  of  iron. 

[    From  Montville,  the  line  between  the  exposed  gneiss  and  drift 
10 
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continues  in  a  southTresterly  direction,  passing  throngli  Boonton, 
bounded  the  whole  dietance  by  the  drift,  the  boulders  of  vluch 
show.no  regularity  in  their  arrangement.  From  thence  it  con- 
tinues nearly  parallel  with  the  line  between  the  townabipa  of 
Rockaway  and  Hanover,  at  a  distance  of  from  one  to  one  and  a 
half  miles  southeast  of  that  line.  The  gneiss  here  is  remarkable 
for'rapid  decomposition  and  disintegration. 

At  the  line  between  the  townships  of  Morris  and  Hanover,  it 
bends  towards  the  west ;  afterwards  it  takes  a  course  nearly 
south,  which  it  pursues  for  some  distance,  and  then  deflecta  to 
the  east  towards  Morristown. 

EnuTTieration  and  Local  Details  of  Mines. 

Observing  the  same  order  of  arrangement  in  the  enumeration 
of  the  mines  and  metalUferoas  deposits  of  this  division,  as  was 
followed  in  enumerating  the  mountains  and  valleys,  we  be^n 
with  the  most  northwesterly  metalliferous  belt  of  the  Highlands, 
which  includes  Pochuck,  Pimple  HiU,  Andover,  and  Alamuche 
mountains,  with  the  Vernon  and  Wallkill  valleys. 

In  the  Pochuck  mountain,  no  metalliferous  deposits,  that  are 
at  the  present  time  considered  of  economic  value,  hare  been 
f&iind.  The  occurrence  in  the  rocks  of  magnetic  iron  ore,  and 
iron  pyrites,  in  the  form  of  grains  disseminated  through  partica- 
Isr  strata  and  in  seams,  bands,  and  bunches  of  very  limited  ex- 
tent, have  occasioned  numerous  openings  in  search  of  ore. 

The  Copperas  Works,  in  Vernon  Township,  near  Decker's 
Pond,  ia  one  of  these.  Here,  iron  pyrites  constitutes  the  greater 
portion  of  a  stratum  of  rock,  which  was  worked  some  forty  years 
ago  to  a  considerable  extent,  for  the  purpose  of  manufacturing 
copperas  from  the  ore. 

The  Pocbttck  mine,  another,  is  situated  about  two  and  a  half 
mflefl  northeast  of  Hamburgh,  and  three  quarters  of  a  mile  south- 
west of  Smithville,  immediately  upon  the  line  of  the  gneiss  of  the 
Pochuck  mountain,  and  the  white  metamorphic  limestone.  This 
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mine  was  worked  many  years  ago ;  and  the  ore  was  smelted  at 
the  Hamburgh  Furnace.  It  is  now  owned  by  Col.  Joseph  £d« 
sall.  The  ore  is  limonite  (brown  hematite)^  and  occurs  in  the 
form  of  a  very  irregular  deposit,  which  apparently  is  almost 
exhausted. 

The  Simpson  Mike — still  another,  is  situated  about  half  a 
mile  southeast  ci  the  dwelling  of  Mr.  Robert  Simpson,  near 
Smithville.  It  was  opened  several  years  ago,  and  about  eighty 
tons  of  ore  taken  out  and  smelted  at  the  Hamburgh  Fomace* 
The  ore  is  specular,  and  occurs  in  a  small  deposit  in  the  meta- 
morphic  limestone.  . 

Between  the  Pochuck  and  Simpson  mines  and  Hambur|^i 
boulders  of  limonite  and  specular  ore  are  quite  abimianb 

From  Hamburgh,  ia  a  southwesterly  direction,  no  depiDaits  of ' 
ore  are  met  with,  until  near  Franklin  Fumaoe,  where  there  aire.' 
extensive  deposits  of  Franklinite  And.  magnetic  iron  ore,  with 
more  or  less  red  oxide  of  sine,  in  connection  with  the  former ;  all 
of  which  have  been  worked* 

About  two  miles  southwest  of  Franklin  Furnace,  at  Sterling 
Hill5  there  are  two  deposits  of  franklinite  and  red  oxide  of  mo, 
in  the  metamorphic  limestone,  near  its  junction  with  the  gneiss 
of  the  Pimple  Hill  range.* 

Following  this  range  in  a  southwesterly  direction,  no  depoeits 
are  met  with  until  withm  one  mile  and  a  half  of  Andover,  New^ 
ton  Township,  where  the  Tar  mine  is  situated,  and  three-quar- 
ters of  a  mile  further  to  the  southwest,  the  Andover  mine. 

These  mines  are  situated  in  a  metalliferous  ridge,  which  runs 
parallel  to,  and  borders  Long  Pond.  It  is  from  one-eighth  to 
one-fourth  of  a  mile  wide,  and  rises  to  the  h^ht  of  from  one 
hundred  and  fifty  to  two  hundred  feet  above  the  level  of  the 
water  in  the  pond.    The  prevailing  rock  of  this  ridge  is  a  dis. 

*  The  above  mines  will  be  minutely  described  in  the  final  report  on  the 
county  of  Sussex,  now  in  course  of  preparation. 
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tinctly  stratified  gneiss,  dipping  at  an  anc;Ie  of  70  deg.  to  80  deg, 
to  the  Boutheaat,  and  composed  of  feldspar,  hornbleade,  mica, 
qoartx,  and  frequently  in  admixture  yellowish  green  epidote,  red 
garnet,  magnetite  and  iron  pyrites,  in  crystals,  grains  and  massea. 
The  ore-bearing  rock  of  this  ridge  is  from  twenty  to  one  bondred 
feet  wide,  and  for  the  moat  part  consists  of  massive  red  garnet, 
iron  pyrites,  magnetite,  epidote,  calcite,  dark  green  hornblende, 
feldspar  and  quartz.  The  garnet  and  iron  pyrites  predominate 
over  the  other  constituents. 

Tar  Mine. — At  this  mine  two  large  openings  have  been  made ; 
one  about  sixty  feet  long  and  seventy  feet  wide,  and  the  other 
about  one  hundred  feet  long  and  ten  feet  wide.  At  the  tima  of 
their  examination  they  were  both  filled  with  water,  which  neces- 
sarily conGned  the  examination  of  the  mine  to  the  surface,  mi 
to  the  rock  which  had  been  thrown  oat.  The  ore  is  chiefly  ao 
admixture  of  magnetite  and  iron  pyrites,  the  latter  constituting 
by  far  the  greater  part.  Mr.  Wurtz  has  mentioned  the  follow- 
ing minerals  as  occurring  here.  "  Some  specimens  were  selected 
from  the  rubbish  lying  around  each  of  these  openings,  which 
comprise  magnetite  having  regular  cleavages,  sometimes  in  regu- 
lar octahedrons,  generally  associated  with  pyrites ;  green  epidot& 
in  crystals,  with  calcite,  having  curved  cleavages,  in  garnet 
rook,  contaiulng  incrustations  of  calcite  in  fissures ;  and  some 
others  of  less  importance. 

"  Proceeding  probably  half  a  mile  farther  in  a  N.  E.  direction 
along  the  summit  of  the  ridge,  we  come  to  Longcore's  mine, 
where  there  are  two  more  small  abandoned  openings  on  a  seam 
of  ore  a  few  feet  wide.  The  openings  were  both  partially  full  of 
water,  but  it  could  not  be  seen  that  the  seam  of  ore  was  highly 
pyritons.  The  northeasterly  opening  is  upon  a  higher  level  than 
the  other,  and  probably  fifty  yards  distant  from  it.  A  consider- 
able number  of  miscellaneous  specimens  were  picked  np  at  both 
openings,  including  the  following  : 
"(1.)  From   the   S.    W.    opening,    pyrrhotiae,    mixed  with 
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pyrites ;  crystallized  green  epidote,  with  red  garnet,  pyrites,  etc.; 
a  transparent  dark  green  feldspar,  similar  in  appearance  to  that 
found  at  the  Hordtown  apatite  locality ;  seams  and  bunches  of 
hornblende  of  the  coccolite  variety  in  red  garnet ;  a  greenish 
black  hornblende  in  distinct  prisms,  several  inches  long.  The 
pyrites  of  this  mine,  which  occurs  in  large  masses,  and  is  some- 
times crystallized  in  regular  cubes,  contains  neither  copper, 
nickel,  manganese,  nor  sdnc. 

^^  (2.)  From  the  N.  E.  opening,  magnetic  iron  ore,  possessing 
jperfect  crystalline  cleavages,  and  polaric,  mixed  with  much 
pyrites ;  a  feldspar  rock  containing  much  greenish  white  and 
yellow  epidote ;  a  granular  garnet  rock,  containing  seams  of  white 
and  green  feldspar,  yellow  epidote,  and  quartz ;  mixtures  of  black 
Jiomblende,  white  and  green  feldspar,  etc." 

Andoveb  Mine. — Mr.  Wurtz  has  described  this  mine, 
together  with  the  minerals  occurring  in  its  vicinity,  as  follows : 
**  The  ore-bed  here  is  imbedded  in  the  same  kind  of  rock  as  the 
ordinary  magnetic  iron  ore  seams  of  this  region,  and  bears  a 
general  resemblance  to  them  also  in  configuration  and  structure, 
the  longer  axis  of  the  mass  of  ore  lying  in  a  direction  from  N. 
£.  to  S.  W.,  or  parallel  to  the  strata  of  the  gneiss  rooks  of  this 
country,  and  the  walls  of  the  ore-bed,  wherever  they  are  well 
defined,  being  vertical,  or  nearly  so ;  but  the  ore  itself  is,  for  the 
most  part,  quite  difierent  in  its  nature,  approaching  generally 
more  nearly  to  the  constitution  of  hematite,  or  red  oxide  of  iron, 
a  substance  which  differs  from  magnetite  or  the  black  oxide,  only 
in  containing  more  oxygen.  These  ores  generally  contain,  more* 
over,  a  much  greater  proportion  of  manganese  and  zmc  than  the 
magnetic  ores,  and  usually  quantities  of  these  metals  which  must 
exert  an  important  influence  upon  the  quality  of  the  iron  made  from 
it.  There  are  also  associated  with  this  ore  bed,  in  various  places, 
quantities  more  or  less  great  of  minerals  containingjead,  copper, 
zinc  and  manganese,  which  are  not  found  at  the  other  mines  ;  so 
that  this  mine,  while  it  may  be  considered  as  belonging  to  the 
game  family  of  mineral  formations  as  the  magnetic  ore  seams 


which  have  been  described,  must  be  admitted  to  be  of  a  different 
tpecifs. 

"  In  addiUon  to  the  facts  given  with  regard  to  this  mine,  la 
the  Report  of  the  Survey  of  1854,  page  39,  I  am  enabled  to 
give  the  following  additional  information,  acknowledging  first 
my  indebtedness  for  the  numbers  and  measurements  giren,  to 
Mr.  Richard  George,  the  Superintendent  of  the  mine. 

"  The  open  excavation,  which  has  been  made  along  the  course 
of  the  ore  deposit,  from  N.  E.  to  S.  W.,  ia  seven  hundred  and 
fifty  feet  in  length,  and  from  thirty  to  sixty  feet  or  more  in 
width,  and  very  variable  in  depth.  At  the  S.  W.  end,  the  depth 
of  the  deposit  appears  usually  to  have  been  small,  although  in 
places  it  increases  to  perhaps  thirty  or  forty  feet,  forming  what 
may  be  cal!ed  basins  or  bowls,  formerly  filled  with  ore.  There 
are  two  or  three  of  these  basins,  in  the  southwestern  portion  of 
the  mine,  the  ore  of  which  has  been  entirely  worked  out.  Pro- 
ceeding towards  the  N.  W.,  we  find  another  basin  of  very  great 
size,  several  hundred  feet  in  length,  and  eighty-five  feet  in  depth^  | 
frhere  the  deposit  expands  to  an  average  width  of  sixty-fivs  ' 
feet,  its  maximum  width  being  as  much  aa  seventy-five  feet. 
In  this  part  of  the  mine  also  the  ore  has  been  mostly  worked 
tmt,  leaving  a  vast  pit,  the  side  walls  of  which  are  general- 
ly Tertical,  and  the  bottom  very  uneven  and  irregular.  To  con- 
vey any  distinct  idea  of  this  excavation  by  words,  without  the 
assistance  of  drawings,  would  be  impossible,  so  that  I  shall  con- 
fine myself  at  present  to  a  few  special  observations. 

"  In  the  bottom  of  this  excavation  there  are  two  principal 
bowl-shaped  cavities,  fntb  a  ridge  of  rock  rising  between  then, 
the  longitudinal  direction  of  which  is  the  same  as  that  of  Hio 
whole  mine.  The  cavity  on  the  S.  E.  side  of  this  ridge  is  much  the 
deepest,  and  the  S.  E.  wall  of  the  ore-bed,  or  tho  hanging  wall, 
as  it  is  called,  and  as  it  actually  becomes,  farther  to  the  N.  E.,^ 
in  what  is  called  the  middle  slopes,  where  the  ore-bed  assumes 
a  steep  dip  to  the  S.  E.,  presents  the  appearance  of  a  perpeo- 
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dicular  precipice,  eighty-fire  feet  high  at  the  highest  place,  and 
trro  or  three  hundred  feet  in  length.  Upon  the  wall  is  perceived 
an  appearance  similar  to  that  described  as  occnrring  upon  the  loot 
wall  at  the  entrance  to  the  Mount  Hope  Open  Workings,  namelji 
a  marking  or  furrowing  of  the  face  of  the  rock,  the  furrows 
being,  however,  in  this  case,  unlike  those  at  Mount  Hope,  very 
irregular  and  ill  defined.  These  furrows,  like  those  at  Moun^ 
Hope,  dip  towards  the  N.  E.,  though  at  a  somewhat  grei^ter 
angle,  which  in  this  case  may  amount,  according  to  my  beat 
recollection,  no  measurement  having  been  made,  to  about  15 
deg.  from  the  horizontal.  The  degree  of  this  inclination  may  be 
of  importance  to  the  comprehension  of  the  form  of  those  parts 
of  the  ore  bed,  which  have  not  yet  been  opened,  lying  to  the  N. 
E.,  where  the  upper  boundary  or  limit  of  the  ore  bed  sinks  be- 
low the  surface  of  the  rock.  Some  of  the  furrows  visible  on 
the  hanging  wall,  are  filled  with  a  pulverulent  hydrated  sesqui- 
oxide  of  manganese. 

^^  The  immense  mass  of  ore  which  has  been  taken  out  of  the 
great  basin  above  described,  had  a  peculiar  structure.  There 
are  two  principal  varieties  of  ores  found,  known  to  the  miners 
by  the  names  of  "  blue  ore "  and  "  red  ore,"  of  which  full 
descriptions  will  be  given  hereafter.  The  mass  of  the  ore-bed 
presents  the  general  structure  of  a  kernel  of  the  blue  ore,  sur- 
rounded by  a  thick  shell  of  the  red  ore.  Thus,  on  the  top,  the 
ore  is  found  to  be  of  the  red  variety,  and  the  same  next  to  the 
two  walls,  and  the  bottom  of  the  deposit,  while  the  centre  is 
usually  of  the  blue  variety. 

^^  Passing  on  to  the  N.  E.,  from  the  great  basin,  we  come  to  the 
middle  stopes,  where  the  miners  were  at  work  at  the  time  of  my 
visit.  It  is  about  here  that  the  railroad  upon  which  ore  is  taken 
to  the  Morris  canal  at  Waterloo,  seven  miles  distant,  enters  the 
mime.  Upon  this  railroad  there  were  being  run,  at  the  time  of 
my  visit,  five  ore-trains  per  day,  carrying  each  fifty  tons  of  ore. 
The  workings  at  the  middle  stopes  have  reached  to  some  twenty- 


five  or  thirty  feet  below  tlie  leTcl  of  tlie  railroad,  and  at  liis 
point  the  ore  bed  h  much  narrower  tlian  usual.  Passing  ODward 
to  the  N.  E.,  the  workings  are  no  longer  open  to  the  sky,  bat  are 
entered  by  means  of  drifts  and  shafts.  They  extend  about  two 
hundred  feet  beyond  the  middle  stopes,  making  the  whole  dis- 
tance throughoat  which  this  ore  deposit  has  been  opened,  nearlj 
one  thousand  feet.  In  the  extreme  N.  E.  workings,  the  width 
of  the  ore  averages  about  thirty  feet,  and  the  lowest  point,  op 
deepest  part  of  the  whole  mine,  is  Mly  feet  below  the  railroad. 
The  ore  in  the  N.  E.  stopes  approaches  more  to  the  condition  of 
magnetite,  being  in  some  places  identical  in  appearance  with  some 
of  the  ores  of  the  ordinary  magnetic  iron  seams  in  Morris  County, 
as  will  be  seen  from  the  descriptions  of  the  specimens  girai 
below. 

"  Some  superficial  excavations  have  been  made  to  the  N.  E. 
of  the  mine,  and  lead  and  copper  mmerala  found.  In  one  place 
has  been  thrown  out  a  considerable  quantity  of  galena,  and  at 
another  some  materials  containing  malachite  and  copper  pyrites, 
but  from  the  indications  observed,  there  is  small  reason  for  ex- 
pecting to  find  these  minerals  in  regular  voiiis,  or  in  any  form 
sufficiently  reliable  to  justify  mining  operations. 

"  Some  two  hundred  yards  or  more  to  the  N.  E.,  nearly  or 
quite  in  a  line  with  the  great  ore  bed,  appears  another  opening, 
made  into  a  seam  of  ore  of  some  size,  which  crops  out  on  the 
steep  slope  of  a  hill.  The  materials  thrown  out  appear  to  be 
principally  mixtures  of  magnetite  with  a  great  deal  of  pyrites- 
Near  the  surface  considerable  galena  appears  in  bunches.  Spe- 
cimens were  collected  at  this  spot. 

''Proceeding  on  farther  in  the  same  direction,  many  more 
superficial  indications  appear  of  the  presence  of  different  varie- 
ties of  iron  ores,  the  whole  vicinity  appearing  to  be  highly  me- 
talliferous, and  to  merit  a  much  more  thorough  exploration. 

*'  Mr.  George  states  that  during  the  time  that  he  has  been  in 
Buperintendeace  of  the  mine,  now  about  eight  years,  more  than 
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120,000  tons  of  ore  have  been  sent  away,  and  at  the  time  of  my 
yisit,  there  were  about  8,500  tons  lying  at  the  mine  awaiting  re- 
moval. There  were  seventy  men  employed  at  the  mine  during  the 
last  summer;  the  greatest  number  ever  employed  at  any  6ne 
time  being  ninety-eight,  in  the  month  of  November,  1854.  The 
ore  all  goes  to  the  furnaces  of  the  Trenton  Iron  Company  (who 
are  the  proprietors  of  the  mine),  near  Easton,  and  is  there  used, 
in  combination  with  other  ores,  in  the  making  of  the  pig  iron, 
which  is  now  being  puddled  and  manufactured  into  wrought 
iron  beams  for  buildings,  at  the  works  of  the  Company  at 
Trenton.  In  this  connection,  I  may  state  that  at  my  request, 
Mr.  Charles  Hewitt,  the  Superintendent  of  the  Iron  Works  re- 
ferred to,  has  had  the  kindness  to  procure  for  me  authentic 
suites  of  specimens,  illustrating  every  step  in  the  processes  of 
the  manufacture  of  iron  from  the  ore  of  the  Andover  mine,  a 
portion  of  the  ore  having  been  taken  specially  for  the  purpose, 
and  followed  through  the  whole  operation,  reserving  samples  of 
the  results  of  each  step. 
^^  The  specimens  are  as  follows : 

1.  Andover  ore. 

2.  The  limestone  used  as  flux. 

3.  The  pig  iron,  made  at  Easton. 

4.  The  slag  from  the  blast  furnace. 

5.  The  puddled  iron,  made  at  Trenton. 

6.  The  puddling  furnace  cinder. 
7*  The  reheated  iron. 

8.  The  heating  furnace  cinder. 

9.  The  finished  iron. 

^'  They  are  all  of  large  size,  and  besides  being  ornaments  to 
the  State  Cabinet,  and  in  the  highest  degree  valuable  and  instruct- 
ive, as  illustrating  in  the  most  palpable  and  practical  manner, 
the  subject  of  the  iron  manufacture,  they  will  furnish  me 
an  important  opportunity  to  investigate  the  process  chemically, 
by  making  analyses  of  the  various  samples,  a  comparison  of 
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which  will  throw  new  light  upon  the  changes  and  reactions  whioli 
take  place,  and  furnish  data  upon  which  to  base  improye- 
mente.  Thus  Mr.  Hewitt  haa  placed  the  community,  as  well  u 
mjaelf,  under  obligation. 

'*  A  Tcry  large  collection,  comprising  some  handreds  of  speei- 
meuB,  waa  made  at  Andover,  in  order  to  represent  not  only  the 
kinds  of  ore  from  different  parts  of  the  mine  and  their  oSEOoa- 
ted  rocks,  bnt  also  the  great  variety  of  interesting  min^ols 
which  are  found  in  profusion  in  and  about  the  mine.  Some  of 
the  specimens  collected  are  of  large  size,  and  several  of  them 
may  be  pronounced  to  be  among  the  most  remarkable  and  inter- 
esting of  their  kind.  In  deEcribing  the  Bpecimens  I  will  com- 
mence with  those  from  the  most  southwesterly  portion  of  the 
excavation,  and  proceed  towards  the  N.  E.,  considering  the  mis- 
oellaneous  specimens  last. 

"  (1.)  Ore  from  a  basin  or  cavity,  situated  at  the  S.  W.  ex- 
tremity of  the  mine,  which  is  a  mass  of  nodules  of  red  ud 
black  hematite,  of  irregular  forms  and  sizes,  cemented  together, 
and  containing  much  crystalline  yellow  blende  (salphide  of 
zinc) 

"  (2.)  Ore  from  another  basin  lying  intermediate  between  fiie 
above  and  the  great  basin,  and  situated  upon  the  highest  part  of 
the  hill,  which  is  composed  of  small,  hard,  compact  granules  of 
the  black  hematite,  cemented  by  the  red  hematite,  which  b  nli- 
cions  and  somewhat  jaspery  in  appearance  in  some  places. 
These  two  varieties  of  hematite,  which  make  up  the  great  rntas 
of  the  ore  throughout  the  greater  part  of  the  whole  bed,  require 
special  description.  The  red  mineral  consists  essentially  of  red 
oxide  of  iron,  most  usually,  if  not  always,  mixed  in  the  most  in- 
timate manner  possible  with  more  or  less  silica,  so  that  the  mass 
possesses  sometimes  the  fracture  and  lustre  of  quartz,  although 
having  also  the  red  color  of  hematite  ;  and  sometimes  the  silica 
appears  to  be  wholly  or  partially  in  the  amorphous  or  opaline 
condition,  and  the  mass  has  a  jaspery  fracture,  forming,  when 
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the  color  is  bright^  as  it  frequently  is^  very  pretty  specimens  of 
red  jasper.  The  black  mineral,  which  forms  the  greater  portion 
of  the  centre  of  the  mass  of  the  ore-bed,  as  before  stated,  and  is 
called  ^  blue  ore '  by  the  miners,  from  a  bluish  tinge  which  it 
has,  appears  to  differ  from  the  red  mineral  principally  in  con- 
taining more  or  less  manganese,  in  the  form  of  sesquioxide  or 
deutoxide,  or  both,  and  to  this  admixture  its  color  is  probably  in 
some  cases  due ;  although,  from  the  fact  that  it  is  usually  at* 
tracted  to  some  extent  by  the  magnet,  it  may.  contain  a  small 
quantity  of  magnetite ;  but  still  it  is  difficult  to  imagine  how 
magnetite  can  exist  in  the  presence  of  any  of  the  higher  oxides 
of  manganese,  supposing  this  ore-bed  to  be  of  igneous  formation^ 
or  to  have  ever  been  subjected  to  the  action  of  a  heat  sufficient  ta 
fuse  or  semifuse  its  contents.  Here  then  is  a  point,  which  when 
settled  by  the  inyestigations  which  I  now  haye  in  progress,  must 
throw  some  light  upon  the  nature  of  the  agencies  concerned  in  the 
formation  of  this  mass  of  ore.  It  must  be  remembered  that,  ac- 
cording to  the  investigations  of  Delesse,*  hematite  ore  is  some* 
times  magnetic,  its  manmum  attractibilitjrbeing  represented  by 
the  number  2.85,  that  of  steel  being  100,  and  that  of  magnetite 
rani^g  from  15  to  65.  It  is  possible  therefore  that  the  mag* 
netic  force  of  the  AndoTer  mineral  may  be  due  to  the  sesquioxide 
of  iron  which  it  contains  as  its  predominating  ingredient,  although 
in  my  opinion  it  is  frequentiy  too  well  marked  to  be  attributed  ta 
anything  but  an  admixture  of  magnetic  oxide.  Thore  is  a  diffi- 
culty in  determining  the  condition  of  oxidation  of  the  iron  in 
a  mineral  like  this,  which  contains  one  of  the  higher  oxides  of 
manganese,  as  on  solution  in  an  acid  the  iron  is  inevitably  ses<- 
quioxidized  by  the  oxide  of  manganese.  In  view  of  the  peculiar 
composition  of  this  black  mineral,  I  have  been  at  a  loss  by  what 
name  to  designate  it,  as  it  must  be  frequently  spoken  of  in  this 
report ;  but  I  have  finally  concluded  to  call  it  ^  black  hematite,' 
because  it  is  essentially  hematite,  and  derives  its  dark  tinge 

*  See  Dana's  Mineralogy,  1864, 1, 176. 
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merely  from  aome  admixture,  whether  this  be  magnetite  or  one 
of  the  oxides  of  maDgaaese,  or  both.  I  must  remark,  howeyer, 
that  I  do  not  intend  to  compare  it  with  the  doubtfal  species  pai- 
lomelane,  which,  na  I  should  ha-rc  remarked  before,  it  sometimee 
resembles  very  much  in  appearance,  and  to  wbicli  the  ntiiM 
*  black  hepatite  '  bas  also  been  applied. 

"  The  so-called  '  red  ore  '  of  the  mine,  is  a  mixture  in  rraj 
Tatiable  proportions  of  the  black  hematite  with  the  red  hem&tite, 
the  latter  usually  predominatiog,  and  forming  sometimes,  appa- 
rently, tbe  cementing  material  which  binds  together  the  nodules 
or  granules  of  black  hematite.  All  tbe  ores  of  this  mine  are  ex- 
cessiyely  bard,  and  strike  Gre  with  steel,  owing  to  the  sUiotwluch 
they  contain. 

"  (3.)  Specimens  from  tbe  mass  of  ore  formerly  existing  in  Sa 
great  basin. 

"  (o.)  Two  varieties  of  ore,  which  were  found  in  the  upper  put 
of  the  bed  near  its  surface,  the  first  of  which  is  composed  of  ee- 
mentcd  nodules  of  black  hematite,  irregular  in  size  and  shape, 
aoi  distinctly  attractable  by  the  magnet,  containing  also  raDch 
calcitc  in  small  Ecama  and  disseminated  ;  while  the  second  is  a 
pulverulent  mixture  of  granules  of  the  black  hematite  with  amor- 
phous red  hematite. 

*'  (6.)  Ore  from  the  southeast  side  of  the  bed  next  to  the  hang- 
ing wall,  which  is  '  red  ore,*  or  a  mixture  of  the  black  and  red 
hematites,  the  latter  predominating,  and  possessing  tbe  jaapery 
or  BubvitreoQS  fracture  usual  to  it.  It  contains  numerous  seams 
of  calcite. 

"  (c.)  Rock  from  a  '  horse,*  or  small  seam,  which  pervaded  the 
ore-bed  not  far  from  the  hanging  wall,  and  parallel  to  the  latter, 
which  is  a  Echiat  composed  principally  of  a  dark  colored  mica, 
with  fissures  lined  with  incrustations  of  calcitc,  which  are  some- 
times columnar  in  structure. 

"  (d.)  '  Blue  ore,'  from  the  central  portion  of  the  bed,  which 
is  hard,  heavy,  black,  and  nearly  or  quite  amorphous,  with  a 
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brilliant  lustre  on  the  surfaces  of  fracture^  magnetic  to  an  impor* 
tant  degree,  and  even  polaric.  It  is  full  of  brown  garnet  and 
honey-yellow  blende  in  particles,  laminated  in  its  structure,  and 
penetrated  in  every  direction  by  small  seams  of  white  calcite. 

^^  (e.)  Ore  from  tiie  northwest  side  of  the  bed,  next  to  the  foot 
wall,  which  is  precisely  similar  to  {b)  the  ore  from  the  southeast 
side. 

^^  (/•)  Ore  from  the  same  side  as*(e),  but  from  the  bottom  of  a 
basin  which  exists  there,  which  is  apparently  identical  with  (e) 
and  with  (&.) 

^^  (4.)  Ore  from  the  middle  stopes,  where  the  ore-bed  descends 
under  the  rock.  In  this  part  of  the  mine,  the  red  vipriety  of  the 
ore  decreases  and  entirely  disappears,  the  whole  mass  being  of 
the  blue  kind.  There  were  collected  specimens  of  several  differ- 
ent varieties  of  the  blue  ore,  which  differ  principally  in  their 
structure  and  mode  of  aggregation,  and  not  much  in  their  com- 
position ;  some  being  granular ;  and  others  compact,  with  a  blacky 
jasper-like  fracture  and  lustre,  and  having  a  large  jointed  cleav- 
age ;  together  with  all  the  gradations  between  these  two  extremes* 
All  are  more  or  less  magnetic,  but  the  attractibility  is  confined 
to  particles  diffused  more  or  less  abundantly  throughout  the  mass^ 
of  which  some  specimens  contain  but  few. 

^^  (6.)  Miscellaneous  specimens. 

^^  (a.)  Garnets,  with  willemite,  etc.  This  garnet  occurs  in 
crystals,  probably  as  large  as  any  found  in  the  world;  one 
which  I  have,  although  broken,  retaining  several  of  its  faces  in 
perfect  condition,  which  show  by  their  size  that  the  whole  crys- 
tal must  have  been  at  least  six  inches  in  diameter.  Others  are 
very  plentiful,  from  the  diameter  of  half  an  inch  up  to  two  or 
even  three  inches.  The  smaller  crystals  sometimes  retain  con- 
siderable polish,  but  the  larger  ones  are  dull,  apparently  from 
the  effect  of  alteration.  They  are  rhombic  dodecahedrons,  and 
in  some  of  the  larger  specimens,  the  edges  are  truncated.  The 
color  of  this  garnet  is  chocolate  brown,  and  it  is  generally  opaque> 


isl* 


and  fragile  from  the  effect  of  alteration.  From  the  freqaeot 
asflociation  with  it  of  willemite,  or  ailicate  of  zinc,  and  of  hj- 
drated  Bcsquioiide  of  manganese  in  fine  powder,  filling  cftTitiea, 
and  from  ita  apparent);  considerable  weigbt,  it  is  easpected  to 
be  highly  manganlferous,  or  zinciferous,  or  both,  and  &a  analyas, 
will  be  made  to  determine  the  point.  The  specimens  of  garnet 
collected,  include  maasea  a  foot  or  more  in  diameter,  covered  with 
crjetala  of  yarioua  sizes,  and  forming  exceeding!;  fine  specimens.^ 
The  willemite,  which  occurs  in  hexagonal  prisms,  general!;  of  t  _ 
gre;lah  color,  but  sometimes  nearly  white,  among  the  garnet 
cr;8talB,  is  a  very  rare  mineral  species,  of  which  I  can  find  but 
one  known  Eliropean  locality,  and  but  two  others  on  this  Bide  of  , 
the  Atlantic,  both  of  which  are  in  New  Jersey,  namely,  Mine 
Hill   and  Stirling  Hill,  in  Sussex. 

"  (6.)  Calclte,  or  carbon&te  of  lime,  in  a  great  variety  of  forms ; 
such  as  aeama  of  a  white  color  pervading  nearly  all  the  other 
materials  of  the  mine  and  masses  of  crystals,  c>f  white  and  beautifol 
Balmon  colore.  Aasociated  with  masses  of  calcite  of  the  latter 
color,  TTCre  found  irregularly,  but  very  sharply  angular,  nodnles 
of  the  brigbt  red  jasperold  hematite,  imbedded  in  black  hematite, 
presenting  a  very  eingular  appearance.  Sometimes  calcite  of  a 
Tfhite  color  occurs  together  with  the  black  and  red  hematites,  in 
alternate  narrow  bands,  presenting  a  striped,  agate-like  appear- 
ance, and  these  bands  or  lamina;  will  be  crossed  again  at  varioiu 
angles  by  seams  of  white  calcite  or  quartz.  The  crystals  of  cal- 
cite sometimes  present  the  pearl;  lustre  and  curved  surfaces  of 
dolomite,  but  contain  no  magnesia.  The  surfaces  of  the  crystala 
are  sometimes  striated  parallel  to  the  lateral  axes  of  the  rhombo- 
hedron.  Masses  and  scams  of  calcite  occur,  having  these  curved 
and  striated  cleavages  an  inch  or  two  across  ;  such  seams  were 
found  enclosed  by  surfaces  of  crystalline  red  hematite,  having  a 
mamillary  aspect.  Calcite  also  occurs  in  the  form  of  a  great 
rariety  of  incrustations  upon  the  ore  and  upon  the  rocks,  show- 
ing every  gradation  of  beauty  and  delicacy,  some  amorphous, 
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some  mamillary,  some  .botryoidali  some  crystalline,  and  some  in 
the  form  of  dog-tooth  spar,  together  with  another  very  beautiful 
one,  consisting  of  a  congeries  of  very  flat  rhombohedroos,  almost 
thin  enough  to  be  called  plates.  None  of  these  various  incrusta- 
tations  contain  any  magnesia,  but  several  of  them  ccmtain  much 
zinc,  especially  the  one  last  spoken  of,  which  probably  owes  its 
peculiar  form  to  the  presence  of  zinc.  Indications  were  encoun- 
tered which  seem  to  prove  that  the  process  of  formation  of  these 
incrustations  is  now,  or  has  been  at  some  recent  period,  going  on, 
as  heaps  of  fragmei^ts  apparently  of  artificial  formation,  were 
found  incrusted,  and  even  cemented  together. 

^^  (c.)  Blende  or  sulphide  of  zinc  in  crystals,  sometimes  black, 
and  sometimes  transparent  and  of  a  beautiful  honey^yellow 
color,  the  former  variety  associated  with  malachite  and  drusy 
quartz,  and  the  latter  in  masses  of  angular  fragments  of  hematite 
cemented  together  by  oalcite. 

^'  {d.)  Fluor  spar,  of  a  dark  violet  color  generallj  opaque  and 
massive,  but  sometimes  transparent  and  giving  indications  of  an 
octahedral  cleavage,  imbedded  in  quarts  and  associated  with  cal- 
cite.  Besides  the  mineralogical  agreement  of  this  mineral  with 
fluor  spar,  chemical  examination  proved  it  to  be  that  species,  and 
deep  etchings  were  produced  on  glass  by  its  means.  Before  the 
blowpipe,  previous  to  fusion,  the  mineral  loses  its  violet  color 
completely,  becoming  pure  white  and  opaque. 

'^  (e.)  Galena  or  sulphide  of  lead  is  principally  found  at 
points  N.  E.  of  the  large  mine,  and  will  be  spoken  of  again  be- 
low. 

^'  (/.)  Chalcopyrite  or  copper  pyrites  occurs  in  patches  dif- 
fused through  masses  of  calcite,  which  have  large  curved  and 
striated  cleavages. 

^^(g.)  Malachite  or  green  carbonate  of  copper  generally 
amorphous,  associated  with  amorphous  hematite,  and  drusy 
quartz ;  sometimes  also  with  a  black  pulverulent  substance,  which 
is  cupriferous,  and  is  either  oxide  or  sulphide  of  copper,  or  a 
mixture  of  both  ;_also  occasional  patches  of  azurite* 
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"  {h.)  Magnetite  ia  found  occasional!;  in  regular  octahedral 
crjetalB. 

"(j.)  Talc  of  a  beaulifiil  green  color  and  very  pare  is  fotmd 
'juite  abundant];  in  man;  parts  of  the  mine,  Bometimcs  in  a 
nbito  opaque  calcite,  and  red  jasper,  making  Bpecimens  of  •    I 
striking  aspect,  from  the  aontrast  of  color.  1 

"(k.)   Mica   (phlogopite  ?)  of   a  black   color,   and   perfecdy « 
opaque,  lo  plates  sometimes  an  inob  in  diameter,  in  large  masses  -| 
of  a  singular  appearance,  tbe  cleavages  of  the  mica  Bot  I;ing'    ' 
parallel,  but  arranged  in  all  planes,  in  a  very  disorderlym  anaer; 
somatimes  mixed  witb  an  amber-color^  garnet. 

"  Other  nuacellaneouB  specimens  are  various  singular  mix- 
tures end  conglomerates  of  tbe  various  minerals  found  in  the 
mine ;  including  masses  of  very  irregular  nodules  of  hematite, 
Bometimos  crystalline,  sometimes  amorphous  and  angular  in 
ebapo,  cemented  together  b;  calcite,  and  having  thick  incrusta- 
tions of  find;  laminated  hematite ;  the  calcite  is  frequently  in- 
terspersed "ffith  crystals  of  boney-yellovr  transparent  blende. 
Some  of  the  large  angular  nodules  of  hematite  in  these  hetero- 
geoeooB  miztures  are  themaelves  finely  laminated,  and  evidently 
fragments  of  former  incrustations,  vrbich  have  been  broken  into 
pieces  by  some  convulsion,  and  afterwards  re-cemented.  These 
form  very  beautiful  and  useful  specimens  for  illuBtration. 

"  Masses  of  hematite  were  found  containing  cavities  lined 
-with  drnsy  quartz,  and  containing  a  mineral  in  small,  long,  fiat, 
thin,  transparent  prisma,  arranged  in  groups  radiating  from  cen- 
tres. These  crystals  irere  too  small  to  ho  measured,  but  under 
the  magnifier  appeared  to  be  of  tbe  monoclinio  system,  or  pos- 
sibly hemihedr&l  forms  of  the  trimetric  system.  Their  chemi- 
cal composition  makes  them  a  hydrated  silicate  of  zinc,  so  that 
they  are  most  probably  calamine,  which  is  trimetric.  This  min- 
eral yiiW  be  analyzed. 

"(7.)  Specimens  &om  tbe  shallow  excavations  N.  E.  of  the 
great  mine.    These  include  masses  of  limonite,  containing  amor- 
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phons  malachite  and  azarite ;  pulyertilent  limonite  in  reatj  large 
masses ;  malachite  incrustations  on  jasperoid  hematite ;  masaiye 
pjrites,  honey-combed  hj  oxidation ;  a  red  rook,  composed  of 
an  intimate  mixture  of  finely  granular  hematite  and  oaleite ;  Ta- 
rious  singular  looking  mixtures  of  caldte,  hematite,  and  ohaloo- 
pyrite,  presenting  a  spotted  leopard-skin-like  appearanoe  in 
fracture. 

^'  Here,  also,  is  found  galena  in  some  abundance.  It  is  gen- 
erally finely  granular  and  incrusted,  and  mixed  iritii  a  yellowisli 
pulverulent  substance,  irhich  is  a  carbonate,  and  tiierefcre  prob- 
ably amorphous  cerusite.  It  contains  no  appreciable  quantity 
of  silver. 

^^  (8.)  Specimens  from  the  opening  on  the  hill-side  N.  W.  of 
the  mine,  mixtures  of  magnetite,  oupriferouf  pyritei,  and  irine- 
xed  garnet  in  crystals,  which  form  the  mass  of  the  aeam  of  ore, 
sometimes  in  admixture  with  calcite,  a  little  dialeopyrite  and 
green  hornblende.  These  minerals  are  mixed  together  in  all 
proportions,  and  some  specimens  contain  principally  magnetite^ 
to  the  exclusion  of  the  others. 

^^The  cupriferous  pyrites  above  spoken  of,  which  is  found 
quite  abundandy,  is  not  chaloopyrite,  as  it  is  lighter  in  colore 
harder,  (although  not  equal  in  this  respect  to  common  pyrites,) 
and  contains  much  less  copper.  It  tarnishes  to  bronze  and 
irised  tints.  It  much  resembles  in  chairacter  the  supposed  pecu- 
liar cupriferous  pyrites,  observed  at  the  Mount  Hope  Tunnel, 
associated  with  the  supposed  new  titaniferous  mineral  found 
there.  An  analysis  will  be  made  to  ascertain  both  its  nature 
and  whether  it  is  worthy  of  exploitation,  for  the  copper  it  con- 
tains. 

^'  Other  specimens  found  at  this  spot  are  terminated  prismatic 

crystals  of  hornblende,  the  faces  of  which  were,  however,  much 

altered  and  roughened,  (1 1 1  with  the  common  goniometer=:128i 

deg.  *,  hornblende  is  124i  deg.)  associated  with  apatite  in  green 

prisms,  and  crystallized  calcite,  in  a  granular  crystalline  garnet 
11  * 
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rock ;  a  very  curioua  rock,  composed  of  crystalline  colcite,  wiUi 
QumerouE  irregularlj  shaped  granules  of  a.  dark  green  mineral, 
resembliDg  Sfrpontine,  patches  of  cbalcopyrite,  aod  Bome  great 
traoBparent  crjatals  of  apatite  interspersed  through  it.  The 
galena  which  occurs  here,  is  in  considerable  qu&ntitj',  preseiiti 
cleavages  of  some  size,  and  is  imbedded  in  garnet  rock. 

"  It  will  be  interesting  to  give  here  in  recapitulation,  a  list  ctf 
all  the  minerals  found  at  the  Andover  mine,  and  io  the  imme- 
diate Ticinity,  including  three  or  four  found  at  the  Tar  and  Long- 
core  mines. 

"Garnet,  crystals  sometimes  several  inches  in  diameter,  of 
chocolate-brown,  amber-yellow,  and  wine-red  colors. 

Willemite,  in  hexagonal  prisms,  some  nearly  white  in  color 

Earthy  manganese,  (hydratcd  sesqaioxide  ?) 

Calcite,  opaque,  white  and  salmon-eolored  crystalline,  striated, 

and  with  curved  cleavage  surfaces,  also  as  dog  tooth  spar,  an<i 

varieties  of  mammillary  incrastationa,  also  zinciferous  calcite,  ia 

very  much  flattened  rbombohedrone. 

Blende,  opaque,  black,  and  transparent  honey-yelloir. 

^tamr  spar,  of  dark  viQlet  soUr. 

Qaleu,  clc»«able,  and  groaajar. 

Ceroiite  (1)  amorphoiw. 

Chaleepynte. 

MalaiAite,  amorphoas. 

Asorite,  in  inonntationa. 

Qaarta,  drwy,  and  olter  foms,  nob  as  jasper. 

MagBfltito,  masmve  and  in  reg«lar  oetahedroH. 

Talc,  pnr«,  and  of  green  oolor. 

Mica,  black  opaque. 

HMWitit»,  eryat^ized,  aad  amorphoas. 

Calaaine  (?)  in  smsdl  bansparent  prisms. 

tjaaonit*,  massive,  and  pnlverulent. 

PyriteSi,  in  numero^  forms. 

Htnmblende,  in  orystali ;  variety  coccolite  at  Longcore'e  maa 
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Apatite,  in  tramqMre&t  green  prif ma. 

Epidote,  in  green  cfjetak,  ftt  Tar  Hill  911^,  fn4  eleewbere) 
j^nd  of  yellow  color  at  Longoore'e  mine. 
,    Pyrrhotine,  at  Lemgcore's  mine. 

Feldspar,  tranalno^  gre^  at  LoBgoore's  mive*" 

Chapin  Mine. — ^The  next  and  last  in  fhis  range,  In  Simex 
Connty,  is  a  mine  in  Green  Township,  near  Deoker's  Potti, 
which  was  opened  by  Mr.  Daniel  Chapin,  of  Sparta,  anA  after- 
'wards  owned  and  w^ked  by  tite  GHendon  Iron  Company.  The 
•deposit  is  of  magnetie  iron  ere,  and  oeenrs  at  the  jnnetioB  ef  the 
metamorphie  limestene  and  gneiss.  The  ore  contains  a  large 
froportion  of  pyrites  and  h<Miiblende. 

Several  openings  have  been  made  for  iron  ore  upon  the  Ala- 
macho  mountains,  bat  at  none  of  tiiese,  except  the  Breokfield 
mine,  has  it  been  foimd  in  any  oMiridevaMe  qtumttiies. 

The  Brookfield  Mike  is  sitoated^abont  oiie  Qiile  and  a  half 
fioutheast  of  the  TiUage  of  Alamuche.  I(  has  t^een  worked  bat 
«  few  feet  from  the  snrfoce,  and  is  now  filled  inth  water.  The 
Beam  of  ore  is  from  three  to  five  feet  in  thickness,  and  is  divided 
by  a  layer  of  rock,  ("  horse,*')  ftom  one  to.two  feet  in  thickness. 
The  ore  is  highly  magnetic,  and  contains,  in  places,  a  small  pro- 
portion of  pyrites.    It  is  considered  an  excellent  forge  ore. 

Mines  of  the  Wawayanda^  WaUkiUf  Ilopatcimgf  cn(2  Sekootejf^a 

Mountain  rangf. 

The  Wawatanda  Mine  is  sitmted  upon  the  Waway^mda 
mountain,  in  Vernon  Towndap,  Sussex  Coonty,  about  three- 
ei^dis  of  a  mile  southwiest  of  Ae  State  line.  At  this  place, 
there  are  five  deposits  of  magnetic  iron  o»,  fimr  of  which  are 
worked  the  present  time,  fhmishing  the  ore  smdted  at  die  Wa- 
wayanda  Furnace. 

About  one-quarter  of  a  mile  farther  to  the  southwest,  on  the 
land  of  Mr.  J.  S.  Green,  small  openings  ha?e  been  made  upon 
three  deposits  of  ore. 
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The  Williams  Mine,  aituftted  abont  three  miles  south  of  the 
Tillage  of  Vernon,  is  the  next  upon  this  range.  The  ore  here 
IB  magnetic.  Twenty  or  twenty-five  years  ago,  it  was  Tcry  ex- « 
tensively  workecl ;  but  since  that  time  it  has  been  abandoned. 
The  rock,  both  upon  the  northwest  and  southeaat  side  of  Cania- 
teer  pond,  contains  nmch  magnetic  iron  ore,  in  grains  and  snaSi 
jnasses.  Many  hare  been  led  to  make  frtutless  Bearcb  for  larger 
deposits  in  this  section. 

About  three  and  a  half  miles  west  of  Canlstoer  Pond,  and  two 
miles  northeast  of  Upper  Hamburgh,  near  the  northwestern  bono- 
dary  of  the  Wallkill  mountain,  a  bed,  or  deposit  of  limonite, 
(brown  hematite,)  occurs  in  formginous  gneiss.  It  was  worked 
for  a  number  of  years,  and  the  ore  was  used  at  the  Hamburgh 
Fomace.    This  is  called  the  £dsall  Mine. 

The  Ogdeh  Mine  is  situated  in  the  Wallkill  moontains,  in 
Sparta  Township,  three  miles  southeast  of  Franklin  Foniace. 
The  deposit  of  ore  is  irom  two  to  thirty  feet  in  thickness,  uid 
has  been  worked  to  a  depth  of  forty  or  fifty  feet- 

The  VuLciN  Mine,  one-half  mileaonthcaBtof  the  Ogdenmine} 
has  been  worked  in  two  different  deposits  of  ore ;  one  nine  feet, 
and  the  other  ten  feet  in  thickness. 

The  Sherham  Mine  is  situated  three-quarters  of  a  mile  south- 
east of  Sparta,  on  Slack  brook.  Several  openings  haTO  been 
made,  exposing  the  we  from  three  to  ten  feet  in  thickness.* 

In  this  range  of  moantcuns  in  Jefferson  Township,  Monia  Co., 
are  the  foUowbg  mines,  viz : 

The  FoED  and  ScoriELn  Mines,  situated  between  three  and 
four  miles  E.  N.  E.  of  Woodport  Thej  are  both  in  the  same 
deposit,  consisting  of  magnetic  iron  ore,  varying  from  three  to 
twelve  feet  in  thickness*  The  Soofield  mine  has  been  worked  te 
a  depth  of  forty  feet,  and  the  Ford  to  the  depth  of  one  hundred 


•  For  a  description  of  the  »bove  wimes,  see  First  Annual  Beport  on  ths 

Geological  Survey  of  New  Jersey. 
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and  four  feet.    The  ore  is  finely  granular,  and  very  oompaot, . 
containing  in  admixture  iron  pyriteSy  hornblende,  and  rounded 
^  grains  of  apatite. 

The  WfiLDOK  Mine  is  situated  on  Weldon  brooki  two  and  a- 
quarter  miles  east  of  Woodport.  The  deposit  of  ore  crops  out 
for  more  than  half  a  mile  on  the  northeastern  decliyity  of  a 
ridge.  Numerous  openings  hare  been  made  into  it,  exposing  the 
ore-bearing  stratum  from  three  to  five  feet  in  thickness.  It  is 
composed  chiefly  of  magnetite,  feldspar,  quarts,  and  hornblende ;. 
in  some  places  irregularly  mixed  together  in  about  equal  propor- 
tions ;  and  in  other  places  seams  of  pure  magnetite,  from  a  half 
to  two  inches  in  thickness,  alternating  with  seams  or  laminse  of » 
rock. 

The  DuFFEE  Mine,  about  two  miles  northeast  of  Woodport* 
The  deposit  of  ore  is  from  two  to  four  feet  in  thickness,  and  con- 
tains a  large  quantity  of  feldspar,  quartz,  hornblende  and  epi*^ 
dote,  in  admixture.    This  last  mineral  enters  largely  into  the 
composition  of  the  wall  rocks. 

The  HuRDTowN  Mine,  situated  about  one  and  a  quarter  miles- 
S>  S.  £.  of  Woodport;  and  the  Hubdtown  Apatite  Mine,  sit- 
uated one-quarter  of  a  mile  W.  S.  W.  of  the  Hurdtown  Forge. 
Mr.  Wurtz  describes  these  two  localities  as  follows : 
i  ^^  We  pass  over  to  the  neighborhood  of  Hurdtown,  near  the 
head  of  Lake  Hopatcong.  Here  is  a  large  iron  mine,  formerly 
extensively  worked,  but  not  now  in  operation,  and  therefore  in- 
accessible for  the  most  part.  Judging  from  the  exoayation  made, 
the  bed  of  ore  must  have  been,  in  one  place  at  least,  from  thirty 
te  forty  feet  in  width.  The  strike  and  dip  are  the'same  as  usual. 
Specimens  were  collected  of  the  ore,  from  masses  lying  outside 
the  mine,  and  a  number  of  miscellaneous  specimens  picked  up 
from  the  heaps  of  rubbish. 

^^  The  ore  specimens  found  present  various  appearances ;  some  . 
heavy,  hard  and  granular,  sometimes  exhibiting  distinct  cleav- 
ages ;  some  containing  considerable  apatite,  others  a  little  horn- . 
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bknde ;  eome  is  'shot  ore;'  some  specimcDS  are  joint«d,  tfa» 
faoee  prodnoed  by  the  joints  being  coaled  with  films  of  pyrites. 

*'  The  miacellaneoua  Bpecimens  include  a  great  Taricty  of  ms- 
nullary  incrustations  of  wax-yellow  and  cream-yellow  chalcedony 
in  fiasnres  in  magneUc  iron,  Bome  of  wbicli  are  very  beandful ; 
sometimes  a  lenticular  masB  of  magnetite  is  enclosed  in  laminated 
chalcedony,  and  partakes  itself  of  the  laminated  structare  of  tfae 
latter,  while  similar  maBsea  of  chalcedony  are  in  like  manner  en- 
closed in  laminated  magnetite. 

"  Other  specimens  are  masses  of  translneent  qnarts,  contain- 
iog  Beams  and  strings  of  magnetite ;  mixCnres  of  large  crystals 
(^magnetite  and  pyrites  in  feldepatbic  gneiss  ;  masses  of  nearly 
pure  black  hornblende ;  magnetite  with  a  coarse  crystalline  stmo- 
tore,  and  many  of  the  faces  of  the  crystals  coated  with  tbin  folia 
of  pyrites ;  seams  in  feldspatbic  gneiss,  composed  of  mixtures  of 
pyrites,  sometimes  in  cubes,  with  magnetite  in  rounded  nodules 
similar  to  those  described  below,  found  at  the  phosphate  of  lime 
locality  -,  together  with  others,  not  important  enougli  to  occupy 
space  in  description. 

"TbelltmssvwirFHoSPBATS  or  LIMB  locality.  TluBo^bn- 
ted  loeality  is  Bhosted  a  mile  or  BO  in  a  southwesteriy  dinetioB  froB 
the  Hurdtown  miae.  Bearer  to  die  bank  of  ^  lake.  Altboogk 
not  ptvptrij  an  inm  mine,  it  eiMenUy  belongs  to  the  H&w  elass 
of  fiHrmatiinu  aa  tiie  iron  n^nes  of  this  regi<Hi ;  there  Js,  beri^, 
a  great  deal  of  magnetic  ircm  at  this  locality,  nfid  its  desca^oa 
is  therefore  intredtioed  here. 

"  At  the  time  ef  my  visit,  however,  the  mine  was  not  is  ope- 
latioD,  BO  that  the  exoaTations  were  all  filled  with  water,  aad 
could  not  of  conne  be  entered.  My  examinationfl,  ftevefore,. 
were  necessarily  confined  to  the  materialfl  lying  upon  the  aarfaoe, 
from  which  a  large  number  of  very  interesting  Bpecimeas  wer& 
obtained. 

"  The  principal  species  of  minerals  found  in  this  formation  are 
apatite,  or  phosphate  of  lime  ;  pyrrhotine,  or  magnetic  pyriteB ; 
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oommon  pyrites ;  inagiiethe,  or  aagnetio  iron ;  feldspaar ;  and 
hornblende ;  occasionallj,  also,  mioa^  qmtz,  and  calcito. 

^'  (a.)  The  apatite  is  fomd  in  irregnlar  seams  in  a  pnte  stale, 
either  transparent  and  greenish^  or  of  a  fine  amber  oobr,  gsaop- 
alty  possessing  the  crystalline  clwrsge  distinetly,  and  «pp€iyrlbg 
frequently  in  dsrtinet  and  tenninated  hexagonid  prisms  of  all 
sizes,  np  to  sevoml  incites  in  diameter.  These  oiystris  mosH 
usually,  howoTer,  hafe  remded  edges  and  angles,  it  is  fto^ 
qnently  opa^pie  abo,  and  stained  very  mueh  with  limonit^  fsro^ 
ceedtng  fr^A  the  ccxidation  of  the  pyrrhotine  i^  wkieb  it  it 
usually  intermixed.  The  most  heterogeneow  nnsictares  are  fotmul 
ererywheK,  oonsKting  of  two,  three,  foor,  or  all  of  the  minetili 
a))ove  mentioned,  in  masses  and  crystals  of  all  siiSM..  The  a|b- 
tite,  however,  is  oocasioaally  found  in  massee  of  eonsMeriMe 
size  almost  free  from  admixture ;  and  consisting  of  a  eongeriet 
of  crystals  of  varkws  dimensions,  which  have  veiy  little  miltod 
cohesion,  and  such  masses  emmble  into  fiigknents  beneath  ^ 
lif^test  blow  of  Ae  hammer^  The  etystabi  l^msetves  also  piis^ 
sees  little  soMty,  cleaving  with  such  ease  that  it  is  almost  ifi« 
possible  to  get  one  oat  nabroken.  The  cleavages  ate  somcitimetf 
cmrved.  The  best  crystals  ate  usually  fSofond  imbedded  in  xttaSMT 
of  the  pyn^kOtine. 

^^  {h.)  The  pyrrholine  is  v^  abondattit,  aind  is  t^  l»gUy 
cleavable  in  stmcture.  Showing  eteav^^gea  seteiral  faehes  aeMsS> 
and  sometanM  bent  iknd  carved.  Lik#  the  apatite,  it  iffVeiy 
frangible,  aa^  oleates  With  great  eaSe.  I'hts  iSf  {H^obabljr  dtte,  kk 
part  at  least,  to  oxidaliien.  It  ooc«rs,  Sometime,  ift  massev 
<^  large  size,  almoet  free  from  ether  HiineiNds,  b«t  nsnally  conf> 
tains  more  or  less  apatite  diftMd  through  it,  generally  in  the 
form  of  rounded  nodnleS,  but  sometimes  in  crystals*  A  chemi- 
cal examination  will  be  made  of  this  mineral. 

^'  (c.)  The  common  pyrites  is  less  abundant  than  the  pyrrho^ 
tine,  and  occurs  mixed  with  the  latter,  and  in  strings,  bunches, 
and  seams,  associated  with  every  other  mineral  of  the  mine.    It 
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was  examined  for  copper  and  none  found,  bnt  tlie  analysis  io^- 
o&ted  tbe  presence  in  email  quantity  of  3ome  other  metal  besides 
iron,  and  tbo  examination  will  therefore  be  repeated  as  soon  u 
time  will  permit. 

"  (d.)  The  magnetite  occura  usually  in  imbedded  nodules 
which  are  mostly  irregularly  spheroidal  in  shape,  and  have 
smooth  or  striated  surfaces,  the  striae  corresponding  to  a  lami- 
nated structure  or  cleavage  which  pervades  the  mass,  by  virtue 
of  which  it  cleaves  into  thin  plates.  The  similarity  of  this 
cleavage  to  that  of  the  pyrrhotine,  the  rounded  and  irregular 
form  of  tbe  nodules,  and  above  all,  the  fact  that  it  is  freijuently 
imbedded  in  the  pyrrhotine,  suggest  that  it  is  in  all  probahilitj 
a  pseudomorph  after  the  latter.  Magnetite  is  also  found  ia 
seama  and  bunches  in  tbe  rocks  of  the  mine,  in  masses  of  apatite 
and  elsewhere. 

"  (e.)  The  feldspar  of  the  mine  is  of  a  rather  curious  and  an- 
usual  character.  Thus  its  cleavage  surface  0  is  very  brilliant 
in  lustre,  much  striated  parallel  to  i  i,  and  has  also  a  very  curious 
curved  or  wavy  appearance,  the  waves  being  apparently  in  the 
direction  of  one  of  tho  cleavages  /.  Such  cleavages  frequently 
appear  having  a  diameter  of  aeveral  inches.  The  feldspar  is 
sometimes  of  a  greenish  color  and  has  a  smoky  translacency.  It 
haa  occasionally  a  play  of  colors  on  its  surface  somewhat  similar 
to  that  of  labradorite,  but  as  nearly  as  could  be  detemuned  by 
means  of  the  common  goniometer,  a  difficulty  being  bere  occa- 
sioned by  tbe  wavy  surfaces  before  mentioned,  the  angle  O  W  • 
=  90  deg.,  and  unlike  labradorite  it  appears  to  be  unattacked 
by  concentrated  cblorohydric  acid,  so  that  it  would  seem  to  be 
orthoclase.     An  analysis  will  be  made. 

"  The  other  minerals  of  tbe  locality  do  not  possess  any  special 
interest  The  hornblende  is  of  a  dark  green  color  and  sometimes 
appears  in  very  large  crystals,  and  is  frequently  mixed  with  a 
green  transparent  or  translucent  apatite.  Small  crystals  were 
observed  in  places,  which  seemed  to  be  garnets." 
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NoLAND  M1NE5  sitnated  two  miles  and  a  half  southwest  of  the 
Hurdtown  mine  on  Noland  Point,  Hopatcong  lake.  It  has  been 
worked  to  the  depth  of  forty-five  feet,  and  one  hundred  and  sixty 
yards  on  the  surface.  The  deposit  is  from  three  to  four  feet 
thick,  and  dips  70  deg.  southeast.  It  is  composed  of  a  highly 
magnetic  ore  mixed  with  grains  and  crystals  of  hornblende,  feld- 
spar, and  quartz.  The  wall-roeks  are  homblendic  and  mica- 
ceous schists,  coinciding  in  strike  and  dip  with  the  ore  deposit. 

The  following  is  an  extract  from  Mr.  Wurtz's  Report  on 
the  Chemical  and  Mineralogical  Department : 

^'RosEYiLLE  Mine. — This  mine  is  at  Koseville,  Byram 
Township,  Sussex  County,  between  three  and  four  miles  in  a 
southeast  direction  from  Andoyer.  It  has  been  worked  at 
intervals  for  four  or  five  years  by  the  Trenton  Iron  Company. 
There  are  two  principal  openings,  at  each  of  which  a  very  con- 
siderable mass  of  ore  has  been  extracted,  and  which  are  both' 
open  excavations,  no  underground  workings  having  yet  been 
undertaken.  The  ore-bed  or  rather  the  two  ore-beds,  for  they 
are  most  probably  distinct,  at  those  two  excavations,  which  are 
about  two  hundred  yards  apart,  are  interposed  as  usual  between 
the  beds  of  the  gneiss  rock,  but  the  horizontal  axes  of  the  two 
beds  are  by  no  means  parallel,  forming  on  the  contrary  an  angle 
with  each  other  of  probably  45  deg.  This  is  due  to  a  remark- 
able curvature  in  the  outcropping  edges  of  the  strata,  so  that 
while  the  more  southerly  excavation  has  its  longer  diameter  in  a 
direction  of  about  N.  N.  E.,  and  S.  S.  W. ;  the  more  northerly 
lies  about  N.  N.  W.,  and  S.  S.  E.  At  both  of  the  openings  the 
walls  of  the  beds  seem  vertical  at  the  surface,  but  at  a  depth  of 
thirty  feet,  which  is  about  the  depth  of  both  excavations,  the 
dip  appears  in  each  case  to  change  to  a  steep  angle  towards  the 
E.,  the  beds  at  the  same  time  becoming  narrower.  The  forms 
and  mode  of  occurrence  of  these  two  ore-beds  seem  to  be  quite 
anomalous,  and  to  present  an  important  departure  from  the 


general  rule.  At  the  southern  opening  the  ezcaraUon,  repre- 
senting of  course  the  mass  of  ore  which  has  been  mined,  deduct- 
ing that  of  one  or  two  interstratified  seams  or  '  horses'  of  rock 
of  amall  dimensions,  is  ahout  twenty-five  feet  in  width  on  an 
average ;  over  thirty  feet  in  maximum  depth,  and  probably  ono 
hundred  feet  long,  and  here,  both  the  N.  and  S.  limits  of  ttie 
deposit  (at  the  surface)  seem  to  have  been  reached.  At  the  N. 
opening,  the  excavation  seemed  a  few  feet  wider,  over  thirty 
feet  in  depth  at  the  N.  extremity,  and  one  hundred  and  fifty  feet 
long.  At  the  N.  extremity  of  this  opening  at  the  time  of  my 
visit,  ore  was  being  broken  out,  and  there  appears,  from  the 
strong  attractions  found  upon  the  surface,  to  be  still  a  consider- 
able body  of  ore  lying  in  a  direcdon  N.  of  the  present  vrork- 
workings.  At  a  point  about  one  hundred  yards  to  the  S.  of  the 
S.  excavation,  another  scam  of  ore  appears  but  two  or  three  feet 
thick,  from  which  a  few  tons  of  ore  havo  been  taken. 

"  The  specimens  obtained  include  the  ore  found  in  the  BoutU 
seam  last  menUoned ;  ore  from  the  S.  excavation ;  specimens 
illustrating  a  section  across  the  bed  at  the  N.  extremity  of  the 
N.  exoavation^  besides  a  large  number  of  misceUaneoua  Bpecimens, 
many  of  which  are  of  great  beaa^  and  intereet  in  a  tsineralogi- 
cal  point  of  view,  and  will  be  ornaments  to  the  State  Cabinet. 

^  (1.)  SpecimeM  UlvjirattHg  the  section  above  mentiontd, 

"  {a.)  Ore  from  the  '^.  side  of  the  bed,  which  is  a  compact  hard 
magnetic  iron,  mixed  with  considerable  hornblende  and  some 
pyrites.     Sometimes  also  it  contuns  intermixed  calcite. 

"(&.)  Ore  from  the  middle  of  the  bed,  which  is'llke  (a),  Ivt 
with  lees  pyrites  and  hornblende,  and  no  calcite. 

"  (c.)  Rock  forming  a  '  horse '  in  the  ore-bed  near  the  N. 
wall,  which  is  principally  composed  of  white  crystalline  calcite, 
usually  mixed  with  hornblende  and  magnetite  in  crystalline 
grains.  The  calcite  has  frequently  a  deeply  and  curiously  stri- 
ated surface,  which  gives  it  a  columnar  appearance.     A  sofl 


171 

green  miaend  is  abo  frequently  preeent  irlooh  reeemblee  terpein- 
tine,  bttt  oontame  littl#  er  bo  water  and  ii  ineoliible  in  aei^Bi  mi- 
may  be  talo. 

^  {d.)  Ore  ffom  iho  W. jMe  cf  the.' home/  Whioh  itf aiiaihr  in 
oompontion  to  (a),  bat  ii  genmkit  ki  etraetare. 

<<  (2.)  MisceUaneout  spmrnens^nmi  JV*.  openkkg. 

<'(a.)  wArkriiii,  a  hii^y  intereeA«  tmetr>  of  a  li|^t  bbiidi 
green  oolor,  iritb  oontimiBOiis  fibres  of  nvy  eoictraordinaiy  knglii» 
One  BpecHBon  obtained  preeente  itfaij^  fibres  tw«nty4hpe  indbw 
loagy  and  a  latige  alaby  irbioh  iraa  presented  by  Mr.  BkUtd 
(George,  superintendent  of  the  Andorer  mine,  is  oompessd  sik 
tirely  ^straight  fibres  twenty  inobes  long,  saeasmsi  fifteen  itaidbes 
aoross,  and  about  tbree  inefaes  m  AkkteMU  llisse  fibres  a^ 
radier  brittte)  being  flexible  only  when  s|ilit  np  to  a  oonsidevaUt^ 
degree  of  t^nity.  They  ire  soSMtimes  amoh  bent  and  distOQPtMU 
A  qnalitatire  analysis  showed  the  pressnie  of  sifioa^  of  ttiuh 
lime  aiid  magnesl%  the  finmer  ayparetttly  im  greatest  fpMOsAtff 
flBMdl  qasntities  of  ahmiiia  aadiNtor,  a  tnoe  of  iron,  and  fk 
doabtfiil  trace  of  sine.  It  fireqasnfly  contains  white  tmaqiaisist 
Oaletto  difosed  thfoiq^  it,  and  soxnetimea  4  large  smss  is  COtt- 
posed  internally  of  caloitey  with  but  a  sqiirfieial  cosftfa^  tf 
asbestos.  A  complete  analysis  of  this  interestmg  niaeml  trift 
benuide. 

<<  (^.)  Csfete.    This  minsnd  oosnB  in  twkm  Ihmi,  li 
large  crystals  and  finely  grsttakr,  opafoi  and  psvfeMly  tmfiif 
parent,  colorless  and  of  a  dark  red  odor.    It  osMaias  Ho  IM^ 
nesia. 

^^(c.)  Epidote;  in  beaatifill  greeti  drystals  fircqiiently  of  con- 
riderable  nse,  imbedded  in  seams  in  a  hotnblendio  rook  which 
are  composed  of  beant&U  crystals  of  calcito,  sostietiriies  perfectiljr 
transparent,  of  large  sise,  and  with  carved  cleayage  sorfaces,  al- 
though contuning  no  magnesia.  These  are  among  the  most 
beautiful  spedmens  found  at  any  loealiQr  during  the  season* 
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Itffc  red  fiiMlr  gnaiilir  oiote  wit^  &c  «&irve  p«n  vxaenl  v- 
xaag/td  uk  aitermu  bodb;  *  nek  cBMjwwi  of  a  Mxtserf 

lAaU  eaiaUf  ao  <JtTe-£rMn  tnaslaeeot  Udspu  lad  mi^rtiir. 
ia  mmO  eryitdf. 

"  (i.)  Ore  from  the  •ooth  excsTatioQ,  wUdi  b  composed  of 
imgtiajlj  arjvbUlized  gninf  of  OMgnetite,  mixed  with  a  green 
toil  altered  bonblende  and  cmtklerabte  pTrius.  It  has  seans 
fiUed  with  ubcf  ttu. 

"  (4.)  MitceUaneout  tptcimensfTom  S.  excavation. 

"  A  r«ck  composed  of  calcite  which  preaents  clearages  aeTeral 
ioobei  in  diameter,  the  Bnr&cea  being  etriated  in  three  direetioos, 
ttwH  three  tjtietaa  of  itris  corresponding  to  three  eyatenis  of 
parallel  cleavage  pluies,  perfectly  independent  of  the  crystalline 
elearagef ,  and  easily  diatbgoished  from  them  b;  presenting  doll 
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Borfiftees.  The  (nTStalliiie  deaysgeB  «re  iisuaUy  cnrred,  no  xi^ 
nesia  being  present.  Mmmm  and  strings  of  magnetite  are  found 
in  tbisroek,  and  some  speeimens  eontain  a  brown  opaqne  ealdte^ 
associated  with  light  hair-brown  gamefc 

'^  Varieties  of  homblendic  gnsiss,  one  ol  which  is  entirely  com- 
posed of  a  mixture  of  crystals  of  brilliant  black  hornblende  and 
bri{^t  green  epidote,  presenting  a  very  beantifxil  appearance ; 
another  a  mixtore  of  black  hornblende  and  white  feldspar,  with 
seams  of  green  epidote^  aad  containing  some  calcitCj  as  indicated 
by  effiBarrescence  with  adds ;  anoiher  entirdy  composed  of  bx3* 
liant  black  homUende  in  small  crystals  which  lie  in  erery  posd- 
ble  direction,  maldng  beantifnl  specimens* 

'^  (5.)  Ore  fipom  the  opening  S.  of  S.  ezcaration,  which  is  haxd'^ 
compact,  and  contains  some  pyrites.'' 

^^  SiLTEA  Mufs.— *This  locality  is  npon  the  Snssez  railroad, 
between  Andover  and  its  terminns  at  Waterloai  bdng  betweisn 
two  and  three  miles  distant  from  the  ftvmer  place.  The  prin- 
cipal opening  is  two  hundred  yards  or  so  west  of  Ae  railroad.  It 
is  of  small  extent,  and  the  place  is  only  of  interest  from  Ae  pecu- 
liar character  of  the  seam  of  ore,  which  is  of  considerable  siii^ 
althou^  from  its  great  irregularity  no  distinct  idea  as  to  its 
width  could  be  arrived  at. 

^^  It  is  really  and  truly  a  iulphur  mine,  magnetic  iron  bebgof 
very  rare  and  subordinate  occurrence  in  it,  and  tiie  whole  mass 
of  the  bed  being  made  up  of  irregularly  mingled  masses,  seams 
and  bundles  of  pyrrhotine,  pyrites,  and  a  dark  green  deayable 
mineral  not  yet  made  out  with  certainty.  The  quantity  of 
pyrrhotine  obtainable  at  this  locality  is  quite  large,  if  it  should 
ever  become  of  any  talue  for  manufacturing  copperas  or  other 
purposes.  The  pyrrhotine  is  generally  associated  with  more  or 
less  pyrites.  A  mica  was  also  found  here,  in  plates  two  or  three 
inches  in  diameter,  frequently  decomposed,  and  one  distinctiy 
hexagonal  plate  was  found  cTidentiy  belongUig  to  an  oblique  sys- 
tem making  the  species  muscoTite.  It  has  deayages  at  right 
aDgles  to  the  faces  I.  J. 


at* 


a*Mci  of  pfaMpteis  if  bsfc 


**  AIm  a  dti^  pees  ttMti/U  reaembliag  tfasC  fevnd  at  I  Mt 
•art's  Bin*  fta4  at  Uwdtewtt,  niud  mtk  <iButa,  Md  aaaewMed 

"  PjritM  ia  HUH,  inegalu  Mrinp  ud  bnclM*»  atad  nife 
aagMtito,  UaA  bafsUndc  laAaratilc. 

**  A  ■leaeaPM  smmIi  «Mrt»fai»g  mneh  feUBpar,  ms^etita, 
«(«.,  tU  BiMbanag  a  peetfutir  |viDiaatUB«k  taatn,  n4  a 
■drror-iika  appaariaw,  hmI  ila  laoias,  bong  anaagBd  ia  aa 
mtrozimatelj  parallel  maimer,  pre  the  rock  a  Ttrj  BingoW  aad 
InUiaot  ^yeanaee.  Tba  oUve-brovn  color  of  tfaia  mica  is  so 
daep  that  the  thiaaeat  films  are  bard;  tranaloeent. 

"  A  rock  coaipoaed  of  u  intimate  Biztore  of  this  brilliant 
mica  witb  pjrrbotiBC,  black  bonblcndfi,  aod  a  grean  qaaitx." 

Stufuope  Mi5b. — ^Tbe  miae  is  ritnated  ia  a  ridge  aboat  seran- 
«gbtbs  of  a  laiU  aerth  of  Staobope,  and  abo^  Cdot  bnadred 
fui§  E.  N.  E.  of  the  toropika  from  that  {Jaee  to  Newtos. 
Tb«  first  workiogs  that  were  made  there,  aboat  sixty-fire  yaars 
ago  by  Mr.  Jonathan  DiokersoD,  are  now  filled  in.  The  we 
taken  out  at  that  time  was  smelted  ai  tlie  Lockwood  Forge.  It 
wu  afterwards  worked  by  Mr.  Simeon  Diokeraoo.  The  iron 
from  tbifl  OF*  wu  manofactured  into  scythes,  and  was  considered 
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very  suitable  for  this  purpose.  Some  five  years  since  Mr.  Ed- 
win Post  made  an  openbjs  from  twenty-fire  to  thirty  feet  in 
depth,  about  three  hundred  and  fifty  yards  south-southwest  of 
the  old  mine,  and  took  out  several  hundred  tons  of  ore,  when  it 
was  abandoned  on  account  of  the  occurrence  of  a  vast  ameuiU 
of  pyrites.  The  ore  is  composed  chiefly  of  magnetite,  iron  py^- 
rites  and  a  little  hornblende.  In  some  portions  of  it  the  pyrites 
enters  sparingly,  while  in  others  it  constitutes  about  OAe-fourt^ 
of  the  whole. 

The  wall  rock  is  hard  a^id  compact,  consisting  of  hornblende^ 
feldspar,  gruns  of  magnetic  iron  ore,  pyrites,  and  a  small  por- 
tion of  quartz.  The  first  is  the  most  abundant  constituent ; 
and  the  feldspar  and  magnetic  iron  ore,  each  compose  »bout  one- 
fourth  of  the  whole. 

^^Low&ANCE  Mini;.* — ^This  nune  is  situated  in  Rozbi^rj 
Township,  Morris  County,  one  mile  and  a  quarter  N.  N.  W,  cf 
Stanhope.  Here  are  one  or  two  small  openings  on  one  of  two 
parallel  seams  which  were  traceable  by  their  attractions  for  9om6 
distance  in  a  N.  E.  and  S*  W.  direction.  The  holes  made  were 
80  blocked  up  with  rubbish  that  I  could  form  no  accurate  idea 
by  actual  examinatbn,  of  the  nature  of  the  formation,  but  from 
several  circumstances,  such  as  the  contour  of  the  ground,  the 
appearance  of  the  ore,  which  though  pyritons,  did  not  seem  to  be 
valueless,  and  the  distance  to  which  the  attractions  could  be 
traced,  the  place  was  judged  worthy  of  further  examination. 

^^  The  specimens  found  here  comprise  the  ore,  a  heavy  com- 
pact magnetic  iron,  containing  a  small  quantity  of  pyrites ;  and 
pieces  of  black  horaUoide  rock  incrusted  with  transparent  opal. 

The  Mount  Olive  Mines* 

"  These  comprise  a  number  of  opemngs,  situated  in  the  \dcin- 
ity  of  Mount  Olive,  Roxbury  Township,  Morris  County,  a  few 
miles  in  a  southerly  direction  from  Stanhope.  The  principal 
ones  visited  were  as  follows,  in  the  order  of  their  nearness  to 

♦  Extracted  from  Mr.  Wurti's  report 
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Stanhope :  Osbom^s  mine,  Hills'  mine,  Drake's  mine,  and  Sie- 
vens'  mine,  and  there  are  a  number  of  other  openings  whioh  tare 
beeo  less  explored,  to  which  no  diatinct  names  Lave  been  giyen. 

"  AU  the  seams  of  ore  known  in  thia  TJcinity  were  discovered 
ftt  different  recent  dates,  by  Mr.  Anthony  A.  Drake,  of  Mount 
Olive,  to  whom  I  am  indebted  for  many  of  the  facts  giiren  in  re- 
gard to  these  mines.  The  different  mines  will  be  described  in 
the  order  in  which  they  are  mentioned  above. 

"The  OsBORN  Mine  is  situated  about  three  miles  from  Stan- 
hope, on  the  road  to  Mount  Olive.  It  was  discovered  in  May, 
1848,  and  opened  immediately  upon  its  discovery.  The  strike  of 
the  ore  bed  is  from  N.  E.  to  S.  W.,  and  its  dip  probably  45  deg. 
to  the  S.  E.  The  workings,  which  cross  the  road,  extend  to  a  dis- 
tance of  but  fifty  feet  along  the  ore  bed,  and  to  a  depth  of  twen- 
tj-five  feet,  the  ore  having  been  reached  at  the  depth  of  nine 
feet  below  the  surface,  and  were  suspended  on  accouot  of  the 
influx  of  water,  and  want  of  machinery,  or  adequate  water  power 
in  the  vicinity,  for  pumping  it  out.  The  mine  is  so  situated,  in 
the  midst  of  a  nearly  level  expanse  of  country,  that  in  any  op- 
erations that  may  be  hereafter  attempted,  the  drainage  mast  be 
accomplished  by  steam  power.  The  ore-bed  where  opened  was, 
at  the  surface,  as  stated  b;  Mr.  Drake,  from  ten  to  fifteen  feet 
in  width.  Specimens  of  the  ore  were  obtained,  which  is  mag- 
netic iron,  mixed  with  considerable  limonite  and  decomposed 
feldspar.    It  is  somewhat  polaric. 

"  Hilts'  Mins. — This  lies  half  a  mile  or  more  in  on  easteilj 
Erection  from  the  Osborn  mine.  It  was  discovered  in  Angost, 
1854,  and  was  opened  immediately.  The  seam  of  ore,  which 
appears  at  the  place  where  opened  t«  be  five  or  six  feet  wide, 
and  to  dip  towards  the  southeast  at  an  angle  of  perhaps  15  deg., 
con  be  traced  by  its  attraction  to  a  considerable  distance  both 
to  the  N.  E.  and  S.  W.  of  the  opening.  The  shaft  which  was 
being  sunk  at  the  time  of  my  visit,  had  reached  the  depth  of 
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twenty-fiye  feet.  If  the  mine  should  be  found  worth  working, 
it  is  contemplated  to  obtain  power  for  pumping  the  mine,  by 
erecting  a  water  wheel  on  a  small  stream  which  runs  through  a 
shallow  yalley,  a  few  hundred  yards  to  the  south. 

^^  Specimens  of  the  ore  were  obtained,  which  is  a  mixture  of 
magnetic  iron  considerably  decomposed,  with  a  yery  large  bulk 
of  altered  feldspar  and  some  limonite.  It  resembles  the  ore  of 
Osbom's  Mine,  though  much  more  impure,  and  like  it  is  some* 
what  polario.  Masses  of  white  altered  feldspar,  sometimes 
associated  with  quarts  and  decomposed  hornblende  appear  m  great 
quantities  among  the  rubbish  thrown  out  of  the  shaft. 

^^Drake's  Mine — ^Is  situated  on  the  property  of  A.  A.  Drake^ 
Esq.,  of  Mount  Olive,  probably  two  miles,  or  more,  S.  W.  of 
Hilt's  mine,  and  was  discovered  in  Sept.,  1854.  The  seam  of 
ore  is  on  an  average  about  five  feet  thick,  strikes  N.  E.  and  S. 
W.,  and  dips  to  S.  E.  about  45  deg-  The  seam  has  been  opened 
to  a  distance  of  about  one  hundred  feet,  and  to  a  depth  of  about 
eighteen  feet  below  its  outcrop.  Not  being  worked  at  the  time 
visited.  Specimens  were  obtained  of  the  ore,  which  is  very  strong- 
ly polaric,  quite  pulverulent,  mixed  with  much  decomposed 
feldspar  and  stained  with  limonite. 

<^  Stevens'  MiNE—Was  discovered  in  December,  1848,  and 
is  situated  probably  a  quarter  of  a  mile  or  more  S.  W.  of  Drake'n 
mine,  on  a  seam  of  ore  striking  from  N.  £•  to  S.  W.,  which 
seems  to  be  about  in  a  line  with  the  seam  of  that  mine.  The 
dip  is  about  45  deg.  to  S.  £.,  and  the  workings  extend  about 
ninety  feet  along  the  seam,  whose  width  at  the  S.  W.  end  ol  the 
workings  is  two  feet,  in  the  middle  about  four  feet,  and  at  the 
N.  £.  end  about  one  foot.  After  going  down  from  fifteen  to 
twenty  feet  from  the  surface  of  the  seam,  the  ore  becomes  so  full 
of  pyrites  as  to  be  not  worth  mining,  so  that  this  is  the  limit  of 
the  workings  in  depth.  The  specimens  collected  comprise  the 
hanging  wall,  foot  wall  and  two  varieties  of  the  ore. 

1  o 
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>,((!.)  Th«  hanging  wall  la  a  £aoiy  granular  mixture  of  feU- 
spar  and  m&gnctite. 

"  (6.)  The  noasa  of  ibe  ore  ie  Btrocgly  polaric,  very  frntgiUt 
and  pulverulent,  highly  decomposed  and  mixed  with  mach  luB- 
onito  and  decomposed  feldspar.  Some  of  it  ie,  koweT«v,.t|ail> 
heavy  and  rich. 

"  (r.)  A  conBJderable  portion  of  the  ore  is  similar  to  the  aben, 
but  BO  highly  polaric  as  to  form  the  most  powerfal  lo&dstooet 
tbat  I  hare  ever  met  with  from  any  locality.  A  pieoe  of  aboot 
a  pound  in  weight  Trill  lift  a  t«itpCQny  nail^  aad  if  propnly 
mounted  would  of  course  do  mnch  more. 

"  (rf.)  The  footwall  is  principally  composed  of  altered  fddspar, 
but  contuins  also  much  magnetite,  and  Is  much  stained  wit]i 
limonite.  The  feldspar  contained  in  it  is  apparently  muchiDorc 
decomposed  than  that  in  the  hanging  wall. 

"  On  proceeding  northeast  from  Stevens'  mine  towards  Drtlce'f 
mine,  a  number  of  other  openings  are  encountered,  npon  a  etsa 
of  ore  which  is  apparently  a  continuation  of  that  at  Stevens*  em. 
and  which  crosses  the  property  of  John  Drake,  of  Mrs.  Solomoe, 
and  of  Charles  Solomon.  On  the  property  of  John  Drake,  »beM 
this  aeam  of  ore  was  Erst  discovered  in  December,  1S48,  sol! 
where  it  was  first  opened  immediately  upon  its  discovery,  imme- 
diately adjoining  Stevens'  mine,  is  an  opening  from  whlcb  epeci- 
mcBB  of  two  varieties  of  ore  were  obtained,  namely,  from  near 
the  surface  and  from  a  few  feet  below,  containing  pyrites. 

"  (a.)  Surface  ore  ;  similar  to  that  of  Stevens'  mine,  but  con- 
taining,  it  may  be,  less  feldspar. 

"  (6.)  Ore  from  below  ;  very  heavy  and  dense,  the  pyritee  be- 
ing difi\ised  throQgh  it  very  uniformly  in  small  strings  u^ 
tmndies.     It  ie  not  at  all,  or  at  most  very  feebly,  polaric. 

"  The  next  opening,  but  a  few  yards  farther  northeast,  is  on 
tike  property  of  Mrs.  Solomon,  and  the  ore  here  is  very  similu 
to  the  above,  but  less  polaric. 

*'  Some  hundreds  of  yards  farther  northeast,  on  property  of 
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Charles  Solotnon,  are  sereral  openings,  and  at  one  place  two  siife 
bj  side,  irlueh  are  eiidentlf  upon  two  distinct  paralld  seaott  6f 
ore*    Specimens  were  obtained  of  the  ore  from  each  opening. 

'^  (^)  Ore  from  the  northwest  seam ;  similsr  to  tibat  of  Ste- 
wnoM  mine  and  theother  opemngs  sootiiiwest  of  it,  and  may  flmM* 
fore  be  on  a  prolongation  of  the  same  seam,  bat  contains  leM  de- 
composed f eldspacr,  iti  kMri  poteic^  and  dMMt. 

^*  (6.)  Ore  froitt  the  totithiMuft  seam  ^  denselr  itiS,  tM  fMet 
compact  than  (a),  bat  still  containing  decotsposisd  fddsptr ;  poh- 
«esses  little  or  no  pctitftjf. 

^^Cfn  attentive  exttmintttion  of  the  ores  Of  this  MonUtOUTe 
^Bstriet,  there  apjMM  to  be  a  gireat  simi&Htrf  iii  ebafactei^  flmoii^ 
tiiem.  Una  they  all  retdn  inflicatidiis  of  hatlii{(  bMi  Mi^))MMd 
lo  intense  chetalical  action,  bi^g  fttt>rq;Uit«d  widi  ttttUMIte  $iA 
associated  with  highlj  idtlMd  fiUdspir*  Oti  ttMUdttttiotf  of  Hit 
man  opening  called  Sterinto'  ihiiili,  thO  oiiiy  mke  ii6#iii  t^^Mfation 
in  wllich  l9i(ft  ezcavatioh  haii  btM  dUrrira  to  snlBci^nt  dej^th  to 
^sitpose  the  strMltM  of  "nie  ioribhno6,  fiirttiM  MUsiddlMble  u^ht 
ftjMm  the  cMse  <rf  tbto^  aj^pMirances.  \f e  theito  sed  dlMihK^tljr 
that  the  wh<^  seim  haS  ibrmerly  beM  loaded  with  pyHIM, 
which  foic  a  few  feet  below  the  soififtce,  or  as  far  as  the  actum  ^ 
atmospheric  oxygen  in  solution  in  infiltrating  waters  ooold  ex- 
tend, has  been  remoyed  by  oxidation,  and  a  quantity  of  limonite 
only  left  to  indicate  its  former  enstence.  Now,  considering  the 
large  quantity  of  limonite  found  associated  with  all  th^  other  ores 
<ii  this  section,  analogy  leads  us  irresistibly  to  the  supposition 
4ihat  in  all  probability  the  structure  of  the  other  seams  is  the 
4Mtme,  ahd  that  after  descending  below  a  point  which  is  probably 
at  or  about  the  water-leyel  of  the  locality,  they  will  be  found  to 
be  pyritous  to  a  greater  or  less  degree. 

^^  Marsh's  Mine. — This  imne  is  situated  upon  Sohooley's 
Mountain,  Washington  Township,  Morris  Gounly,  probably  a 
quarter  of  a  mile  from  the  Heath  House,  a  few  rods  to  the  right 
hand  of  the  road  leadbg  to  Hackettstowiu    There  are  two  opea- 
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ifMUi  mk,  a»poMd  oflup  cfjMdsBMk  akoc^  Mil  HHMi 
viA  Tiwiiiiilii ,  aa  altcscd  Ud^v  «Udi  fnmto  vtMhdbCr 
«•■■■«•  iflutatwH  of  cUps  cfncta  wwd. 

H  Aboat  a  ijpMtCK  tf  »  vile  ia  ui  caaterij  £t«ctiH  htm 
lUak'f  BiM  SMasedMrflpang,  of  sbkQ  extcBC,  nDed  *  Dick- 
iaaBs'i  niaet'  npcnaacfe-bedcf  amilar  ckutctB.  S^edaaa 
of  the  ere  &{>]''eu'  u>  be  similu'totlMiaeof  Uardk'BntnejbMlcaB- 
tam  ntore  hafnUcnde  ud  an  Bt31  mn  amaqilMmB. 

Mines  of  the  Rtngieood,  Coppertxs,  ^itnck,  BZernia,  Mmnt 
Hope,  MotaU  Pleamit,  and  Mount  Ferrum  mottniam  ro^. 
The  RtsowooD  Unres. — These  mines  ue  eita&ted  in  » teries 
of  lulls  rarying  in  height  from  ooe  hundred  and  GAj  to  three 
btindTed  feet,  and  lying  abont  one  mile  irest  and  -west-soathvest 
of  the  nllage  of  Ringwood,  Passaic  County.  They  comprise 
d^t  distbct  mines,  besides  several  smaller  opeungs,  irhich 
vere,  for  the  most  part,  worked  previoos  to  the  ReTolBtiooary 
var^  by  the  '  London  Company,'  irbo  smelted  the  ore  at  several 
forges  and  fnmacea  in  Pae&«c  and  Morris  counties.  Subse- 
qnently  they  passed  into  the  posseasion  of  the  Ryerson  family, 
and  in  October,  1853,  were  purchased  by  the  present  owners, 
"  The  Trenton  Iron  Company,"  who  haTC  worked  some  of  them 
TOry  ntcnrirely  since  that  time. 
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'  t)ne  of  these  mines,  known  as  the  Oak  Mine,  is  situated  on 
the  southeastern  slope  of  "  Hope  Hill,"  about  one  tnile  and  a 
half  northeast  of  the  "  Hard,''  "  Blue,"  and  "  Mule  "  mines. 
It  was  opened  by  the  London  Company  in  1762  or  '68,  and'was, 
when  they  discontinued  operations,  about  thirty  feet  deep.  Af- 
terwards Mr.  Jacob  N.  Ryerson  worked  it  thirty  feet  deeper ; 
since  which  time  it  has  been  abandoned,  and  is  now  filled  ^th 
water  to  the  mouth  of  the  level  driyen  into  it.  The  ore  occurs  in 
I3ie  form  of  an  irregular  deposit,  occupying  a  yertical  position, 
with  a  strike  about  N.  E.  by  S*  W.,  and  a  pitch  in  the  former 
direction  at  an  angle  of  55  deg.  It  is  of  a  black  color,  haying  a 
bright  metallic  lustre ;  of  a  compact  granular  structure,  and  for 
the  most  part  quite  pure,  containing  a  small  quantity  of  quartz 
and  feldspar  in  grains,  the  latter  in  a  decomposed  state. 

There  are  several  openings  at  the  south  and  southwest  of  the 
Oak  mine,  which  were  made  by  the  London  Company ;  but  a 
comparatiyely  small  quantity  of  ore  has,  however,  been  taken 
from  them.  This  ore  is  generally  quite  pure,  and  like  that  of 
the  Oak  mine,  pitches  beneath  a  capping  of  rock  to  the  north* 
east.  It  varies  in  thickness  at  these  openings  from  five  to  ten 
feet. 

The  Peters  Mine,  another  of  the  group,  is  situated  one  mile 
northeast  of  the  Blue  Mine,  and  was  opened  previous  to  the  Rev- 
olution by  the  London  Company,  who  worked  it  very  extensively. 
They  sunk  several  shafts,  and  drove  in  an  adit-level  firom 
the  base  of  the  hill.  It  is  estimated  that  they  took  out  not 
less  than  fifty  thousand  tons  of  ore.  Eighteen  years  ago  Mr. 
Jacob  N.  Ryerson  cleared  out  the  old  shafts  and  adit,  and  took 
out  about  one  thousand  tons  of  ore.  The  London  Company,  in 
working  the  mine,  took  out  only  that  which  contained  the  fewest 
impurities. 

Another  of  these  mines,  known  as  the  Cax^er  Mine,  is  sit- 
uated at  the  southeastern  base  of  a  low  hill,  half  a  mile 
northeast  of  the  Blue  Mine.    It  was  opened  by  Robert  ErskinCi 
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the  agent  of  the  Loudon  Companj,  by  vhom  oul;  a  small  por- 
tion of  ore  was  taken  out.  About  four  thoufiand  tons  have  siocd 
been  removed  from  it,  and  smelted  at  the  furnace  of  HoraM 
Gray,  Esq.,  at  Pompton.  The  deposit  is  from  sixteeu  to  tweii' 
t;  feet  in  thickness  ;  the  opening  is  from  twelve  to  fourteen  feet 
in  depth,  and  about  seventy  in  length.  At  the  southeastern  side 
of  the  opening  is  a  narrow  '  horscj'  next  to  which  there  is  ore,  a 
few  feet  iQ  thickness,  very  soft  and  much  inclined  to  cmmble. 
This  is  likewise  the  case  with  all  the  ore  near  the  surface-,  bat 
on  descending  it  becomes  firmer  in  structure,  and  contains  fever 
impurities.  On  the  eoutbwestem  part  of  the  opening  feldspar 
is  quite  abundant ;  in  other  parts  it  occurs  mingled  with  qoaits  ; 
and  near,  and  at  the  surface  contains  rounded  particles  of  phos- 
phate of  lime.  About  seventy-five  yards  to  the  N.  N.  E.,  in 
low  ground  is  another  opening,  where  the  same  kind  of  ore 
occurs. 

The  New  or  Wood  Mine,  about  four  hundred  yards  oortk* 
east  of  the  Blue  Mine,  was  opened  during  the  winter  of  1854, 
by  the  Trenton  Iron  Company,  who  have  taken  about  three  bon- 
dred  tons  ef  ore  therejrom.  The  deposit  ia  twelve  ajid  a  half 
feet  in  thickness,  including  five  feet  of  rock  intervening  between 
ita  two  parts,  the  northwestern  of  which  ia  two  and  a  kalf  feet 
thick,  and  the  aoutheastem  five  feet  thick.  The  ore  pitches 
down  towarda  the  northeaatat  an  angle  of  30  deg-,  and  dips  at 
88  deg.  to  the  southeast.  It  ia  of  a  compact,  granular  etrue- 
tore,  of  a  black  color,  posseBses  considerable  lustre,  and  coatunt 
a  very  little  hornblende,  together  with  seams  of  tranalocent 
qoaita.  The  wall  rock  upon  the  aoutheast  aide,  ia  a  coarsely 
granular  mixture  of  feldspar,  quarts,  hornblende,  noagnetic 
iron  ore,  and  epidote.  That  upon  the  opposite  side  is  syenite, 
consisting  of  flesh-colored  crystalline  feldspar,  hornblende,  and 
more  or  less  quartz  and  epidote. 

The  Blve  Mine  is  situated  about  one  mile  west-sonthwest 
of  Ringwood.    It  was  opened  by  Mr.  John  Ryerson,  who  worked 
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it  to  the  depth  of  Bixtj  feet,  and  from  one  hundred  and  ten  to 
one  hundred  and  fifteen  in  length.  In  1858  the  Trenton  Iron 
Company,  under  the  direction  of  Mr.  Philip  R.  Gkorge,  com- 
menced working  it,  and  bj  Noyember,  1855,  sunk  a  shaft  to  tiie 
depth  of  one  hundred  and  thirty  feet,  at  which  depth  it  haa  been 
worked,  sixty  feet  northeast,  and  flffeeen  feet  southwest  of  the 
shaft.  A  tunnel  was  also  driyen  one  hundred  and  seyenty-fiye 
feet  in  length,  from  the  southeastern  slope  of  the  hill,  striking 
the  deposit  about  thirty  feet  below  the  surfkice.  Since  October, 
1858,  about  six  thousand  tons  of  ore  haye  been  taken  from  tiiid 
mine.  It  occurs  in  the  form  of  an  irregukr  deposit,  with  a 
strike  about  N.  E.  by  S.  W.,  and  a  yertical  dip.  Its  thickness 
yaries  from  ten  to  twenty  feet,  and  is  greatest  about  one  hun- 
dxed,  and  twenty  feet  from  the  surface. 

The  ore  is  massiye,  of  a  light  blue  color,  possesses  a  bright 
metallic  lustre,  and  contains  a  small  quantity  of  light  green 
hornblende,  with  yery  small  grains  of  light  grey  quartz.  Iron 
pyrites  also  enters  into  it  sparingly.  It  is  trayersed  by  joints 
running  at  right  angles  to  the  strike. 

The  Mule  Mine. — ^This  mine  is  situated  about  thirty  yards 
south  of  the  shaft  of  the  Blue  Minow  It  was  opened  and  worked 
about  sixty  feet  in  lengthy  and  fbrty  feet  in  depth,  by  Mr.  Jacob 
N.  Ryerson,  but  for  the  last  twelye  or  fourteen  years  nothing 
has  been  done  in  it. 

The  ore  occurs  in  the  form  of  an  irregular  deposit,  firom  four'- 
teen  to  twenty  feet  in  thickness,  in  a  yertical  position,  and  pitch- 
ing beneath  a  capping  of  rock  to  the  N.  N.  E.,  at  an  angle  of 
from  40  to  50  d^rees.  A  few  feet  beneath  the  surface,  at  the 
N.  N.  E.  part  of  the  workings,  it  diyides  into  two  branches,  the 
one  continuing  in  that  direction,  and  the  other  turning  to  the 
north,  towards  which  point  it  has  been  worked  about  twenty-fiye 
feet,  and  to  the  depth  of  thirty  feet. 

The  north  northeastern  branch  continues,  probably,  across  the 
tunnel  leading  into  the  Blue  Mine. 


TIkC  ore  is  of  ft  blue  color,  highly  nugnetic,  uid  possccsiB^  k 
meUllic  lostre.  la  t«ztare  it  is  oonpui.  oeetaoaaUj  j 
to  crjBUlUoe.  It  is  oeariy  free  from  imparitiee,  • 
liule  bonibleade,^  u>d  ne«r  the  rock  capping  it,  s  nnaU  pnpor- 
tioD  of  pboephftte  of  lime  (apatite.)  This  IftCtcr  nuaoBi  a  ot 
ft  jeUovisb  white  color,  and  of  a  sligbtl;  renDOoa  lustre,  ftad 
occnrs  ia  loauided  particles,  generftllj  reiy  small. 

The  rock  capping  the  ore  ia  an  aggregate  of  graiots  oi  white 
feldspar  partiallj  decomposed,  black  cryatallioe  hornbleitde, 
aai  small  scalea  of  black  and  brown  mica.  A  snuU  portion  o( 
it  cODtalns  grains  of  magnetic  iron  ore,  with  a  tittle  epidote. 

The  Hard  Mibe. — This  mine  is  attoated  thirty  yards  Bovth- 
vest  of  the  Bine  Mine,  and  has  been  worked  to  a  depth  of  one 
hundred  and  seventy-five  feeL  Fifty  feet  of  this  diUaace  hare 
been  annk  by  the  Trenton  Iron  Company ;  and  at  that  depth 
they  have  worked  it  fifty  feet  soathwest,  and  one  hnodrcd  feet 
northeast  of  the  shaft,  and  have  taken  oat  abont  fifteen  bnndied 
tons  of  ore,  most  of  which  has  been  used  at  Pompton.  When  tm- 
ited,  the  mine  was  temporarily  abandoned,  and  partly  filled  with 
water,  so  that  a  detailed  and  satisfactory  esamination  coald  not 
be  made  ftt  its  lower  portion.  The  general  character,  both  of 
the  ore  and  rock,  with  their  relative  poeltion,  was  d^crained 
from  the  part  exposed. 

The  ore  occurs  in  an  exceedingly  irregular  deposit,  the  fweral 
strike  of  which  is  about  N.  £.  by  S.  W.  At  the  shaft  it  is  divi- 
ided  by  an  intervening  rook  ("  horse")-  Like  that  at  all  the  oth< 
et  mines  in  this  section,  it  pitches  to  the  N.  £.  beneath  the  rock. 
At  the  southeast  terminatiou  of  the  mine,  at  the  junction  of  the 
ore  and  rock,  it  has  been  worked  down  at  an  inclination  of  60 
d(^.  It  is  of  different  degrees  of  purity.  That  from  the  branches 
of  the  deposit,  next  to  &e  "horse,"  is  of  a  bluish  black  color, 
with  a  bright  metallic  lustre,  is  massive  and  compact  in  struc- 
ture, and  contains  more  or  less  phosphate  of  lime,  feldspar,  epi- 
dote, and  pale  green  hornblende.    That  from  the  bottom  of  the 
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shaft  contains  a  much  less  pToportion  of  these  minerals.  It  is 
highly  magnetic,  and  in  some  parts  contains  traces  of  titanium* 

The  rock  of  the  ^^  horse"  is  composed  of  yellowbh  white 
compact  feldspar,  light  colored  quarts,  hornblende  and  yellowish 
green  epidote,  all  cccasionally  intimately  mixed  with  scales  of 
greyish  white  mica,  and  numerous  grains  of  magnetic  iron  ore. 
The  first  three  are  most  abundant,  and  in  about  e^kil  proper- 
tions. 

The  wall-rocks  yary  considerable  in  character,  though  they 
resemble,  for  the  most  part,  the  rock  of  the  *^  horse.''  In  some 
parts  the  mica  is  quite  abundant,  while  in  others  it  is  compara- 
tirely  scarce,  and  unevenly  scattered  through  the  rock. 

The  Cannon  Mine. — This  mine  is  situated  about  eighty 
yards  northwest  of  the  Hard  Mine.  The  interrening  rock  is 
gneiss  and  hornblendic  slate ;  the  former  a  somewhat  coarse  ad- 
mixture of  hornblende,  feldspar  and  mica ;  the  latter  consisting 
of  yellowish  white  feldspar,  light  grey  quartz,  light  green -horn- 
blende, and  more  or  less  magnetic  ore  in  grains. 

Within  an  area  of  one  hundred  and  twenty-five  feet,  by  about 
one  hundred,  there  occur  not  less  than  four  deposits  of  ore, 
though  doubtless  some  that  appear  to  be  such,  are  but  branches 
of  a  single  deposit. 

The  first  deposit  occurs  at  the  southwestern  part  of  the  open 
works.  It  is  twenty-five  feet  in  length  at  its  outcrop,  and  ten 
in  thickness.  Tne  Trenton  Iron  Company  have  opened  here, 
and  taken  out  about  two  hundred  tons  of  ore. 

The  second  deposit  is  in  the  southeastern  side  of  the  works, 
and  is  fifty  feet  in  length,  by  thirty-four  in  thickness.  A  long 
time  since  an  opening  was  made  into  it  to  a  depth  of  from  twen- 
ty-five to  thirty  feet,  but  is  now  filled  with  water  and  rubbish. 

The  third  and  fourth  deposits  occupy  the  northwestern  part 
of  the  open  works.  The  extreme  northwestern  of  these  is  thir- 
teen feet  thick,  and  sixty  feet  long ;  the  other  is  twenty  feet 
^hick,  and  fifty  feet  long.    They  were  opened  and  worked  to  a 


depth  of  from  twenty-five  to  tliirty  feet  by  the  London  Company. 

The  ore  of  this  mine  is  of  both  light  and  d&rk  blue  colors, 
highly  magnetic,  of  a  metallic  lustre,  and  Tarying  in  Btractiire 
from  finely  granular  to  coarsely  crystalline.  This  cbaoge  in 
Btroctare  is  observed  to  occur  within  very  small  limits;  some- 
^mes  the  gruialar  changing  to  crystalline  vithin  a  few  inches. 
It  is  not  elUrely  free  from  imparities,  small  proportions  of 
quartz,  feldspar,  epidote,  etc.,  entering  into  it.  It  also  contains, 
sparingly,  iron  pyrites.  The  ore  occurs  also  in  graina  ar- 
ranged in  laminie  through  the  rock,  increasing  in  its  profwrtton, 
at  variooB  places,  until  it  constitutes  the  whole  mass. 

About  twenty  miles  southwest  of  the  Ringwood  mines,  13  the 
Mount  Hope  Tract — one  of  the  earliest  opened  and  most  extensive 
series  of  deposits  tn  this  metalliferons  belt.  And  between  the 
Ringwood  and  Mount  Hope  tracts,  are  other  extensive  depositi  of 
ore,  as  those  at  Split  Rock,  which  will  he  ccoieidered  in  a  fat«n 
report. 

The  Mount  JKlpt  JKpui. 

The  Moont  Hope  minea  are  sitiuted  in  and  new'  Honat  Hope, 
three  milea  northwest  of  Rockaway.  There  are,  in  all*  nine  de- 
posits :  foar  in  Monnt  Hope,  three  in  Hickory  Hill,  and  two  in 
Mount  Teabo,  all  of  which  belong  to  the  Monnt  Hope  Company. 
The  oldest  workings  are  in  what  is  called  the  "  Open  Work," 
"Jugular,"  or  "Mount  Hope  Vein,"  formerly  known  as  the 
Mount  Hope  Blue  Mine.  These  old  workings,  consisting  of  tiro 
inclined  planes,  carried  down  at  an  angle  of  25  degrees,  to  the 
depth  of  one  hundred  feet,  are  about  to  be  cleared  out  and  en- 
tered, by  means  of  an  adit,  now  being  driven  into  them  from  the 
foot  of  the  hill.  The  deposit,  which  at  its  greatest  thickness  is 
twenty  feet,  will  average  throughout  about  ten  feet,  and  has  a 
dip  generally  of  68  deg. 

The  following  are  extracts  from  Mr.  Wurtz's  report : 

"  The  entrance  to  the  mine  is  upon  the  southwest  slope  of  the 
hill,  and  the  ore  has  been  taken  out  from  the  surface  downward, 
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following  the  outorop  of  the  ore-bed  for  some  hundreds  of  yards 
up  the  slope  of  the  hill,  to  a  considerable  depth,  and  making  an 
excavation  open  to  the  sky  daring  that  part  of  its  course  nearest 
the  entrance,  whence  the  name  ^open  workings,'  or  ^open  cat,' 
by  which  it  is  known  in  the  Yicinity,  The  entrance  to  tius  vune^ 
besides  being  very  imposing  in  appearance,  presents  several  phe- 
nomena which  are  hii^y  instructive  with  reference  to  the  struc- 
ture of  these  formations.  The  strike  of  the  outcrop  is,  aa 
usual,  about  N.  £•  and  S.  W.,  and  the  aides  of  the  excavation^ 
which  are  of  course  the  walls  of  the  ore-bed,  representing 
therefore  its  dip  at  this  point  are  nearly,  if  not  quite,  verticalf 
although  elsewhere  the  dip  is  steep  towards  the  S.  £«,  as  usual- 
ly the  case.  At  the  N.  £.  extremity  of  this  ^open  cut,'  or  m- 
trance  to  the  mine,  where  a  portion  of  the  ore  has  been  left 
standing  above  the  entrance  to  the  workings  beyond,  this  en- 
trance being  only  high  enough  to  admit  the  cars  which  run  Bpm 
the  tramway,  it  is  distinctiy  seen  tiiat  the  ore-bed  is  strati* 
fied,  the  strata  being  parallel  to  those  of  tiie  surroundii^  gneisa 
rock.  Another  phenomenon  to  be  seen  in  this  excavation  is  wor- 
thy of  an  allusion.  The  perpendicular  foot  wall  is  covered  with 
parallel  markings,  or  rather  furrows,  resembling  striation  on  a 
large  scale ;  these  furrows  each  extending  continuously  along  the 
whole  visible  course  of  the  foot  wall,  and  having  a  gentie  incli- 
nation towards  the  N.  £. 

^^  The  specimens  collected  from  fhis  B^ne  illustvate  two  qec- 
tions  acrodb  the  fipnnation,  one  at  the  extreme  northeast  stepea^ 
and  the  other  at  the  extreme  southwest  point  where  the  ore  ie 
accessible,  or  in  a  small  ex<»kvation  lying  still  farther  to  the 
southwest  than  the  great  ^  open  cut '  before  spoken  of.  Follow- 
ing the  usual  plan,  the  latter  will  be  first  described. 

(1.)  Extreme  southwest  stopes.  The  hanging  wall  is  highly 
homblendic  and  schistose,  with  interposmg  layers  of  brown 
mica.  The  hornblende  is  in  large  crystals  and  is  somewhat  al- 
tered. 
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*'  The  ore  is  crambly  granular  ('  sliot  ore  '),  CODtMoing  &  large 
qnantity  of  granules  of  apatite,  and  of  llmouite  proceeding  prob- 
ably  from  oxidation  of  pyrites. 

"  The  foot-wall  is  similar  to  the  banging  nail,  but  contains 
considerable  decomposed  feldspar  and  some  magnetic  iron.  It 
is  apparently  more  decomposed  than  the  banging  vail. 

"  (2.)  Extreme  northeast  stopea.  The  hanging  wall  -wta 
not  exposed,  and  its  character  could  not  be  well  ascertained,  nor 
specimens  of  it  obtained. 

*'  Ore  from  the  Houtheast  side  of  a  layer  of  rock  or  *  horM,' 
which  here  divides  the  ore-bed,  is  a  heary,  hard  crystalline  mass, 
containing  a  few  granules  of  apatite. 

"  The  horse  is  a  compact  hard  mass  of  small  crystals  of  feld- 
spar, with  a  tittle  hornblende. 

"  The  ore  on  the  northwest  side  of  the  '  horse '  is  granular  and 
crumbly,  and  contains  much  green  hornblende  and  a  very  large 
quantity  of  apatite,  much  more  than  that  on  the  other  side  of  the 
horse.  In  some  specimens  fully  half  the  mass  appears  to  be  tliis 
mineral.  Tho  differences  in  composition  and  structnre  of  the 
two  diTisioos  of  the  ore-bed  on  opposite  sides  of  the  horse  us 
here  Especially  remarkable. 

*'  The  footwall  is  schistose,  and  composed  of  crystals  of  brown 
mica,  black  hornblende,  and  white  feldspar,  the  latter  predomi- 
nating in  quantity." 

-  Another  deposit  in  Mount  Hope,  on  the  southeast  side,  is  called 
the  "Teaho  Vein,"  which  has  been  but  little  worked.*  On  the 
northeast  side,  towards  Hickory  Hill,  two  or  three  small  shafts 
and  levels  have  been  driven  into  it ;  and  on  the  top  of  the  hill,  a 
shaft  has  been  sunk  on  the  tunnel,  or  adit,  which  is  being  driven 
from  the  southeast  side  of  the  hill,  at  right  angles  to  the  deposits, 
in  order  to  out  all  four  of  them.  This  tunnel  has  already  been 
carried  past  the  Teaho  Vein,  the  thickness  of  nhicfa,  in  it,  is  four 
feet. 

Next  to  this  deposit,  upon  the  same  side  of  the  hill,  is  the 
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^^  Brannin  Veb,''  upon  which  four  or  five  shafts  have  been  sunk 
to  an  average  depth  of  thirtj-five  feet.  This  deposit  is  very 
variable  in  thickness,  measuring  in  some  places  seventeen  feet, 
and  in  others  ^^  cnttbg  out "  to  one  or  two. 

The  most  southeasterly  deposit  is  called  the  ^^  South  Vein,'^ 
and  has  been  worked  only  a  short  distance  from  the  tunnel.  Its 
thickness,  so  far  as  it  has  been  explored,  is  four  feet. 

The  ore,  wall  rocks  and  miscdlaneous  minerals  of  the  three 
last  mentioned  deposits  have  been  examined  by  Mr.  Wurti  at 
their  intersection  by  the  tunnel,  known  as  the  ^^  Mount  Hope 
Tunnel,"  and  are  described  as  follows : 

The  Mount  Hope  Tunnel. — ^^  This  is  the  most  important 
mining  work  in  this  vicinity.  It  was  commenced  witili  the  in* 
tention  of  cuttmg  transversely,  at  the  lowest  poedble  point,  tiie 
^  jugular  vein,'  and  any  other  seams  of  ore  which  may  exist  in 
Mount  Hope,  and  in  the  course  of  its  progress  it  has  cut  at  ri^t 
angles,  within  a  distance  of  about  five  hundred  feet,  three  oro 
seams,  without  yet  having  reached  the  main  seam.  Its  entrance 
is  at  the  foot  of  the  hill  on  the  S.  £•  side,  and  it  forms  the 
terminus  of  a  railroad  now  building  by  the  Company  to  connect 
with  the  Morris  Canal  at  Rockaway,  four  miles  distant.  The 
tunnel  is  of  sufficient  dimensions  to  admit  this  railroad  and  orct 
cars  of  a  large  size  running  upon  it.  At  the  time  of  my  visit, 
the  tunnel  had  been  driven  in  as  far  as  a  seam  of  ore  about  five 
or  six  feet  in  width,  situated  five  hundred  and  four  feet  from  its 
entrance.  This  seam,  firom  a  supposed  identity  with  that  of  the 
Teabo  Mine,  is  called  the  ^  Teabo  Von,'  and  another  smaller 
seam  about  three  or  four  feet  wide,  forming  the  second  one  cut 
by  the  tunnel,  is  called  for  a  similar  reason,  the  'Brannin  Vein.' 
In  order  not  to  attach  too  much  importance  to  these  suppositions 
of  identity,  which  may  not  be  verified  by  future  investigation,  I 
shall  designate  the  three  seams  according  to  the  order  in  which 
they  are  intersected  by  the  tunnel ;  the  ^  Teabo  Vein,'  being 
called  the  third  seam ;  the  ^  Brannin  Vein,'  the  second  seam^ 
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^^  (3.)  Of  the  seoond  seain  the  hanging  wall  is  highly  schistose 
in  atiUctare,  and  composed  of  hlack  mica  and  white  feldspar. 

^^  The  ore  has  a  laminated  structure,  and  contains  considerahle 
apatite.  It  contains  fissures  whose  surfaces  are  polished  and 
tesemble  ^  slickensides.' 

^^The  foot  wall  is  a  coarsely  grannlar  schist,  composed  of 
foldspar  and  qvartz,  containing  particles  of  magnetic  iron. 

^^  (4.)  The  rock  at  three  hundred  and  thirty  feet  from  the 
entrance  of  the  tunnel  is  a  large  granular,  somewhat  decomposed, 
schistose  mixture  of  feldspar  and  quarts,  with  particles  oi  mag- 
netic iron  interspersed. 

(5.)  "  The  rock  at  four  hundred  and  thirty  feet  from  the  en- 
trance is  a  schistose  mixture  of  green  feldspar,  white  quarts  and 
particles  of  magnetic  iron,  containing  seams  of  pjrtites. 


191 

^^  (6.)  Of  the  third  seam  Hxe  haaging  wall  is  similar  in  appear- 
ance to  the  rock  last  described,  but  of  finer  texture  and  contain- 
ing pyrites  in  nnmerous  diffused  particles. 

'^  The  ore  is  very  hard,  compaoti  and  fine-gruned,  mixed  with 
a  good  deal  of  quarter  and  has  a  well  developed  jointed  cleavage. 
It  frequently  contains  much  pyrites. 

^^  The  foot  wall  is  similar  to  the  hanging  waU,  but  contains 
also  seams  of  red  hematite,  with  pyrites. 

^^  (7.)  Among  the  miscellaneous  specimens  are  the  foUowii^ : 

^^  A  variety  of  specimens  of  pyrites,  generally  in  seams  in 
masses  of  magnetic  iron,  these  seams  being  sometimes  as  much 
as  two  or  three  inches  in  diameter.  It  is  sometimes  associated 
with  crystals  of  calcite.  The  abundance  of  pyrites  in  some  of 
iihe  rubbish  heaps  from  Ae  tunnel  leads  to  the  mppi>sition  that 
there  may  be  seams  of  the  reck  intersected  by  the  tunncfl  suf- 
ficiently rich  in  this  mineral  to  be  tnade  available  at  some  future 
day,  whenever  pyrites  shall  have  acqtdred  a  marketable  value  in 
this  country  for  the  p«tfpoeeof  manufacturing  sulphtlr  and  sul- 
phuric acid. 

^^  A  schist  composed  of  white  feldspar  and  black  hornbl«ide» 
the  latter  predominating,  containing  large  crystals  of  htHrnblende, 
and  irregular  masses  in  great  dumber,  sometimes  assuming  the 
form  of  rounded  nodules,  and  presenting  precisely  the  appear- 
ance of  imbedded  pebbles,  of  a  soft  green  mineral,  having  a  lam* 
in^ted  structure  resembling  crystalline  cleavagei  but  with -dull 
surfaces.  Thisi^ineral  has  about  the  hardness  of  apatite,  for 
which  it  was  at  one  time  mistdcen,  but  on  chennoal  examination 
was  found  to  contain  but  a  small  quantity  <tf  phosphate  of  lime 
in  admixture.  It  will  be  submitted  to  further  examination. 
The  patches  and  nodules  of  this  green  mineral  imbedded  in  the 
black  hornblende  give  this  rock  a  very  singular  appearance,  whidi 
is  enhanced  by  seams  of  green  epidote,  of  very  common  occur- 
rence in  the  mass,  these  seams  consisting  sometimes  also  of  % 
mixture  of  green  epidote  and  a  brown  mioa. 


g  of  rttj  inegslar  miztare*  of  Iarg«  errs- 
Idi  rf  ■fliU)  ■iiii"l«w  •WBrf  iMfc«  1<^  nd  of  B  E^t 
brnm  color*  irid  qork,  pMn  efUol^  Ihdk  »»,  Kitcnd  bars. 
Ited*,  umI  •  vUle  ekfeits  irUeh  kM  •  peu]7  hstn  and  enred 
ilMTifln  ivfiMei,  tat  «oataiH  as  magatna.    Tbeae  ■«■« 
uijui  ■■ftfittrt  irith  n  Ti-r*i  iftirtf*,  ti'-'f  f f  rrrfr,  rnMwfiig 
aTMaD  mitmzed  crystala  of  bUdc  baraUada  md  vfcite  fdd- 
tpVi  fWHilli"g  Mams  of  epulote  half  at  tnd  or  noro  id  Cmbb- 
tv  and  *S  *  betotifnl  grass-grc«n  «olor.    In  tfait  mek  are  aln 
fomi),  snoetatcd  «itb  crjBUla  of  apatit*,  dark  brown  mioa  and 
ealciw,  a  pceoliar  rarietj  of  p7rit«9  in  erj^lale,  whidi  ooataiM 
copper,  bat  if  mn«fa  harder  than  dutcopjrite.     It  tanuAes  « 
fraetvcd  nirfaees  to  braoM  and  imed  tints.     It  may  be  a  ae« 
fpeeiei,  aod  will  b«  tborovgfal;  examined.    But  the  noat  aii^- 
lar  ounvral  here  found,  which  can  scarcely  be  oth«r  tlun  a  nev 
tpMiet,  oeetm  gcoerall;  intimately  awociated  with  the  aboit 
neotioned  nrritoid  mineral.    It  haa  ooe  perfect  clears^  gi^rii^ 
ffOr&OM  of  a  bright  meUllic  lontre  and  lead  grey  color.    Its 
etreak  is  ancolorcd.     Its  hardness  &a  great  as  that  of  qasrtf  or 
greater,  and  iti  weight  apparently  not  much  less  than  that  of 
magnetite.    The  imperfect  chemioal  ezanunationa  niiieh  hare 
to  Car  been  made,  hare  eetabliehed  ^e  exiBtence  in  it  uily  of 
titanic  add,  alnmina  {1)  and  zinc.    Fortunately  one  cryaal,  in- 
complete, thoii£h  of  congiderable  size  (an  inch  uid  a  half  in  dia- 
meter), was  found,  which  will  admit  of  the  approximate  measnre* 
ment  of  some  of  the  angles,  and  thng  probably  «f  the  detennina- 
tion  of  the  crystalline  form.     Whenever  time  shall  permit,  a 
complete  inrestigation  of  this  substance  will  be  made. 

The  remainder  of  the  miscellanconfl  specimens  are  generally 
of  less  interest ;  comprising  seams  of  chalcedony  associated  with 
pyrites  in  magnetic  iron ;  sodnles  of  red  hematite  in  an  irregn- 
lar  mixture  of  qnartz  a&d  greeDish  feldspar  ;  a  schist,  some  of 
the  laminaee  of  which  are  mixtures  of  magnetic  iron  and  pyritetv 
Others  magnetic  iron  and  green  feldspar,  etc. 
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^^  From  a  shaft  sank  on  the  second  seam  of  the  tonnel,  situated 
about  forty  yards  northeast  from  the  latter,  and  forty  feet  deep^ 
specimens  of  the  ore  were  obtained,  which  is  a  granular  and  crum- 
bly C  >9^^^  0^® ')  n^izture  of  magnetic  iron  with  a  yery  large  quan- 
tity of  apatite  in  granules  about  the  size  of  grains  of  wheat. 

^^  On  the  northeast  slope  of  Mount  Hope  there  are  a  number 
of  other  mines,  known  by  the  names  of  the  Clay  Mine,  Welch's 
Drift,  Gallagher's  Cut,  etc.,  which  were  not  in  operation  at  the 
time  of  my  yisit,  and  time  did  not  permit  their  examination.  At 
the  Clay  Mine  were  picked  up  among  the  rubbish  masses  of 
quartz,  which  in  places  were  honeycombed  and  full  of  carities 
containing  limonite,  and  frequently  lined  with  beautiful  drusy  crys- 
tallizations of  quartz  and  mammillary  chalcedony.  At  Welch's 
Drift  were  picked  up  specimens  of  black  hombl^de  schist,  con- 
taining in  fissures  a  transparent  yiolet-colored  mineral  which  is 
probably  fluor  spar,  but  is  in  too  small  quantity  to  be  examined. 
Crystals  of  apatite  of  some  size  were  also  observed  here.  At 
Ghdlagher's  Cut,  the  same  violet-colored  mineral  was  found  in 
small  quantity  in  fissures,  and  specimens  of  black  crystalline 
hornblende  were  obtained,  containing  disseminated  apatite,  the 
latter  sometimes  in  crystals  several  inches  in  their  dimensions." 

The  Hickory  Hill  deposits  are  more  to  the  northeast  than 
those  in  Mount  Hope.  The  workings  in  them  are  not  of  great 
extent,  being  chiefly  levels  driven  for  a  short  distance  into  tiie 
hill.  Their  average  thickness,  so  far  as  opened^  is  three  feet, 
with  a  dip  of  65  deg. 

*  ^^  In  the  elevation  lying  contiguous  to  Mount  Hope  on  the 
northeast  are  two  mines  known  by  the  names  of  Hickory  I£ll 
North  Drift  and  Hickory  Hill  South  Drift.  Of  these,  time  per- 
mitted only  the  exanunation  of  the  North  Drift.  Specimens  of 
the  ore  and  of  the  two  walls  were  obtained. 

^^  The  hanging  wall  is  a  coarsely  crystalline  highly  hom- 
blendic  schist,  containing  some  diffused  feldspar  and  brown  mica. 

*  From  Mr.  WuiE's  Report 
13 
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*'  The  ore  is  a.  finely  granulai  mixture  of  magncUc  iron  and 
quartz. 

"  The  foot-wall  ifl  ft  Tflry  irregularly  laminated  schist,  com- 
poaed  of  a  mixture  of  variouBly  sized  crystals  of  grecnisli  black 
homljlcnde,  white  feldspar,  qautz  and  brown  mica.  It  is  some- 
what decomposed. 

"  About  half  a  mile  in  a  southeast  direction  from  Moant  Hope 
lies  a  deposit  of  bog  iron  ore  or  limonite,  said  to  be  of  consider- 
able extent,  covering  fourteen  or  fifteen  acres  of  ground  and  hav- 
ing a  thickness  of  from  one  to  two  feet.  It  Ilea  but  a  few  Inches 
below  the  surface,  and  is  mixed  with  pebbles  and  other  extra- 
neo^  materiftls  in  places.  The  railroad  to  Rockaway,  now  in 
process  of  construction,  passes  through  the  midst  of  it.  Spcci- 
meoB  of  this  mineral  were  collected,  and  a  partial  analysis  has 
b^en  made,  which  indicates  tho  presence  of  much  manganese, 
much  leas  phosphate  of  lime  than  those  deposits  generally  con- 
tain, no  sulphur,  no  lime,  and  no  magnesia.  This  result  ahovs 
^i  this  ore  must  bo  of  Talue  for  mixing  with  some  other  oi^, 
^ni  a  complete  analysis  will  hereafter  be  made. 

"  In  tliia  connection  must  also  be  mentioned  another  deposit 
of  hog  ore  foond  about  one  mile  north  of  Dover,  along  the  road 
tp  Mount  Hope,  on  the  property  of  Mr.  James  King.  The  ap- 
Deuftnqes  presented  here  are  such  as  should  encourage  farther 
exploratiopS'  Specimens  were  obtained,  but  no  oppoitonity  to 
examine  them  has  yet  been  had,  except  to  ascertain  that  it  also 
contains  considerable  manganese. 

"  In  the  immediate  vicinity  of  Dover,  as  on  the  meadows  lying 
^t  and  northeast  of  the  village,  indications  of  bog  iron  ore  were 
observed,  and  future  observations  will  undoubtedly  develop  many 
4^.osit8  of  this  substance  throughout  this  whole  section.  The 
great  abundance  of  chalybeate  or  iron  springs  observed  tbrough- 
oi^t  the  whole  of  the  gneiss  region,  of  the  deposits  from  which 
these  beds  of  bog  iron  ore  consist,  shows  that  there  must  be  a 
great  quantity  of  it  in  various  places.    Too  little  attention,  in 
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xny  opiaion,  has  been  paid  to  this  ore  throughout  this  part  of  the 
country.  The  manganese  wluch  it  usually  contains  must  make 
it  of  value  in  many  cases  for  mixing  with  the  magnetic  ores." 

On  the  southeast  side  of  Mount  Teabo  there  are  two  deposits, 
upon  the  property  of  the  Mount  Hope  Company ,  both  of  which 
have  been  extensively  worked.  One  of  them  has,  however,  been 
temporarily  abandoned.  Upon  the  other,  which  is  called  the 
'^  Elizabeth  Vein,''  the  workings  consist  of  a  level  which  has 
been  driven  for  a  distance  of  two  hundred  and  forty-one  feet, 
passing  a  fault  of  five  feet.  At  this  distance  the  deposit  begins 
to  rise  towards  the  surface,  ^^ cutting  out"  in  the  bottom. 
Higher  up  the  hill  three  shafts  have  been  sunk,  the  deepest  of 
which  is  ninety  feet.  The  average  thickness  of  the  ore  is  six 
feet,  and  its  dip  72  deg.  This  deposit  is  very  curiously  curved 
in  a  series  of  undulations,  in  the  direction  of  its  dip ;  and  the 
dip  changes  every  seven  o^^  ^^  f<^t*  The  workings  upon  the 
the  abandoned  deposit  are  said  to  be  very  extensive,  consistbg 
of  three  shafts  about  two  hundred  feet  in  dej>th.  This  deposit, 
like  some  of  the  others,  varies  considerably  in  thickness,  being 
from  three  to  eleven  feet. 

Teabo  Mine. — Towards  the  southwest,  and  on  the  southwest 
side  of  Mount  Teabo,  is  the  Teabo  Mine,  now  owned  by  the 
Glendon  Company.  But  one  deposit  has  been  opened  at  this 
this  place,  though  it  has  been  worked  to  a  great  extent,  the  main 
shaft  being  more  than  two  hundred  feet  in  depth. 

*  ^^  At  the  time  of  my  visit  it  was  not  in  operation,  and  although 
mostly  free  from  water,  not  very  accessible  on  account  of  the  de- 
cayed and  broken  condition  of  the  ladders  by  which  the  descent 
is  made  into  the  mine.  With  much  difficulty,  however,  and  at 
considerable  risk  of  life  and  limb,  specimens  were  obtained  from 
the  bottom  of  the  principal  shaft,  about  two  hundred  feet  below 
the  surface,  comprising  the  hanging  and  foot  walls,  and  the  ore 
lying  next  to  each.    A  number  of  miscellaneous  specimens  of 

*  From  Ifr.  Warti*8  Report 
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intcreBt  were  &1bo  Found  among  the  rubbiBh  aroond  the  noath  of 
the  shaft.  On  account  of  the  difficnltj,  or  rather  impossibiU^ 
of  access,  no  cxamlnatioa  was  made  of  the  form  and  dimensions 
of  the  ore-bed. 

*'  The  banging  wall,  at  two  hundred  feet  deep,  is  a  micaeeotu 
Bcblet,  Bometimee  containing  much  magnetic  iron  in  seams  and 
bunches,  and  some  white  feldspar. 

"  Tbe  ore  next  the  banging  'wall  is  very  heavy  and  hard,  con- 
tuna  a  few  grannies  of  apatite,  and  considerable  quartz. 

"  The  ore  next  the  foot- wall  is  very  similar  in  appearance,  bat 
contains  couBiderable  mica. 

"  The  foot-wall  is  tike  tbe  basing  wall,  but  more  schistose  in 
structure. 

"  The  miscellaneous  specimetis  are  principally  micaceoos  and 
black  homblendio  schists,  in  some  the  homhlendic  cleavages  being 
quite  large.  In  one  was  found  a  perfect  crystal  of  hornblende, 
in  the  form  of  a  hexagonal  prism,  derived  of  course  from  u 
oblique  rhombic." 

Allek  MiiTE. — About  half  a  mile  southwest  <rf  tbe  Teabo 
Mine  arc  the  deposits  in  which  the  Allen  and  Richard  Mines  are 
situated.  At  the  Allen  Mine  there  is  but  one  deposit,  which  is, 
however  ildirided  forsome  distance  below  the  surface  by  a  "horse." 
At  tbe  junctioa  of  the  two  parts  the  mass  is  twenty-two  feet  in 
thickness.  A  pitch  towards  the  northeast  is  quite  perceptible, 
tbe  ore  "  cutting  out "  at  the  southwest  end,  as  in  tbe  Elizabeth 
Drift  at  Mount  Hope.  Tbe  working  of  the  mine  is,  at  present, 
confined  to  tbe  northeast  end.  It  is  entered  by  an  adit  six  hun- 
dred and  thirty  feet  in  length,  penetrating  the  hill  at  right  angles 
to  the  course  of  the  deposit,  which  at  the  entrance  of  the  adit  i> 
twenty-three  feet  in  thickness.  The  work  has  been  carried  on 
from  the  adit  towards  the  northeast,  for  a  distance  of  two  bmt- 
dred  and  thirty  feet ;  and  towards  the  southwest  about  three 
hundred  and  fifty  feet  The  thickness  of  the  ore  at  the  northeast 
end,  near  the  bottom  of  the  workings,  is  nine  feet ;  at  the  sonth- 
TTCBt  end,  near  the  top,  it  is  four  feet.    The  dip  is  about  65  deg. 


Trom  tliis  mme  to  tihe  canal  the  distance  is  about  two  m3e0  an! 
a  half. 

*  '^  Extensiye  and  highly  interesting  suites  of  specimens  were 
collected  at  this  mine,  illustrating  sections  across  the  formation 
at  three  different  places ;  namely,  at  the  northwest  stopes,  in 
the  deepest  part  of  the  mine,  just  where  the  rock  or  ^  horse ' 
comes  in  and  divides  the  ore-bed ;  at  the  extreme  southwest  por- 
tion of  the  mine ;  and  at  a  point  about  interm^ate  between  the 
two  ends.  Specimens  were  obtained  also  from  the  small  south- 
east seam  in  the  northeast  workings,  near  the  point  where  it 
thins  out,  illustrating  a  section  across  it,  besides  a  very  large 
number  of  curious  and  interesting  miscellaneous  specimens. 

^^  (1.)  Northeast  workings,  or  deepest  part  of  the  mine. 

^^  (a.)  The  hanging  wall  here  is  a  yery  singular  rock,  being 
of  a  schistose  structure,  and  apparently  composed  of  an  intimate 
mixture  of  magnetic  iron  with  another  mineral,  probably  horn- 
blende, both  the  constituents  being  in  very  small  particles.  Ita 
peculiarity  consists,  howeyer,  in  containing  numerous  rounded 
nodules,  which  are  composed  of  a  greenish  feldspar  with  mica 
and  magnetic  iron,  all  in  small  crystals  ;  around  which  the  land- 
n»  of  the  rock  are  curved  concentrically,  thus  showing  them  to 
be  true  pebbles,  or  the  debris  of  a  pre-existing  rock.  Some  of 
these  pebbles  are  themselres  schistose  in  structure,  their  lamina- 
tion not  being  conformable  with  that  of  the  surrounding  rock, 
thus  indicating  still  another  previous  epoch  of  deposition.  This 
rock  contains  frequently  also  large  seams  of  brilliant  pyrites', 
and  numerous  fissures  and  cavities  which  are  lined  sometimes 
with  quartz  crystals  very  perfectly  formed,  mixed  with  limonite, 
sometimes  with  incrustations  of  a  very  delicate  transparent  mam- 
millary  opal,  sometimes  with  very  handsome  rhombohedral  crys- 
tals of  a  pure  white  opaque  chatybite. 

^^  (i.)  The  ore  on  tiie  southeast  side  of  the  bed,  next  to  the 
banging  wall,  is  very  dense,  heavy,  hard,  pure  and  fine-| 

*  From  Mr.  Wurtz*8  Report 


Iwl  — B,itcoiliJb>,— Jyi 
tn*^  al  bkbU  via  aiBC  fHitt. 

"  ^)  Tk  b«.ml  a  •  ■ban  •(  sd  ojMi*  dr>pB>- 
lAUfv  vikUKkknUndeari  i  iiiliiilli  Ma'"' 
IfoB,  6ncaBn«  alM  ioHM  of  A*  htl«  SMnL 

"  @.)  Sad  laa  oa  Oe  nda*  Bie  cf  Ike  kcK  i>  mk- 
«Mt  mrkn^  («.)  Tke  kwiji^^all  of  ika  a  a  tam^Kty 
tm^ptaJ^.BjalSm  rili|irlii  nckjCtMii^i  III  i 

of  UIT'MOVB  BMS* 

**  {^)  n*  «c  it  coKsdy  I 

vilh  ft  whwhirtrae  atnietsre.    It  o 
CMblf  poUric 

"  fc.)  Th«  fc«t-nll  is  ft  schLstoee  feldfpitluc  g&dss  vidi  cot- 
ndcnUe  intcmiized  micft  ^JwJ  nugoetic  iron. 

"  (3.)  Section  st  the  intennedute  put  of  the  nune.  The 
iiiwigipg  TftU  of  tlie  soBtheaaterlj  of  the  two  Beams  is  •  sehtstose 
miztttre  of  tmsll  crystals  of  feldspar,  irith  » little  dark  bn«n  mica. 

"  The  ore  of  the  sontheast  seam  ia  a  pnlvemlent  granular 
magDetie  irOD,  mixed  irith  quartz  and  granules  of  ^latite.  It  is 
•  liUle  polaric. 

"  The  foot  wall  of  the  N.  W.  seam  much  resembles  the  foot 
irall  at  the  N.  W.  woriungs,  bat  contains  more  mioa,  and  less 
nsgnetio  iron.  CariUes  were  obserred  in  i  t  contMoing  the  same 
white  chalybite  crystals,  described  as  occurring  in  the  hanging 
wall  at  the  N.  £.  woriungs,  sometimes  soft  and  altered,  but  re- 
taioing  their  form  and  wliiteness.  Crystals  of  quarts  were  also 
found  in  the  forms  of  doable  bezahedral  pyrttmids,  and  termina- 
ted hexagonal  prisms,  tolerably  perfect  and  transparent. 


'<  (4.)  Eztrethd  S.  W.  workings,  (a.)  The  hanging  wall'  of 
ihe  S.  E.  seam  at  this  place  is  finely  grannlar  and  schistos^^ 
being  almost  wholly  decomposed  feldspar,  m&i  a  few  grm^  of 
limoiiite  and  decomposed  hornblende. 

^^  {h.)  The  ore  of  the  S.  E.  seam  could  not  be  obtabed. 

^^  (c.)  The  rock  separating  the  two  seams  is  here  a  nucacednil 
sclust  in  a  high  state  of  decomposition,  and  contains  some  de- 
composed feldspar.  It  itomewhat  resembles  in  appearance  ma 
structure  the  hanging  wall  at  the  S.  E.  end. 

^^  {d.)  The  ore  of  ihe  N.  W«  seam  is  heavy,  compa<^i,  and 
jointed,  and  is  mixed  with  a  little  apatite,  quartz,  and  decom- 
posed hornblende.    It  is  considerably  stained  by  limomte. 

^^  (5.)  The  miscellaneous  specimens  are  as  follows : 

^^  (a.)  Masses  of  feldspar  of  a  greenish  or  greyish  color,  hav- 
ing continuous  cleavages,  frequently  six  or  more  inches  across. 
Masses  were  found  several  feet  in  diameterj  composed  of  almost 
pure  feldspar,  presenting  throughout  cleavage  surfaces  of  these 
dimensions.  These  crystalline  masses  are  sometimes  pervaded 
entirely  by  seams  of  black  hornblende,  without  in  the  least  de- 
gree interrupting  the  continuity  of  the  cleavages.  The  angle 
between  the  two  principal  cleavages,  measured  with  the  common 
goniometer  with  the  greatest  precision  possible,  seemed  to  be  a 
right  angle,  and  the  mineral  is  therefore  orthoclase. 

^^  (5.)  The  most  interesting  cabinet  specimens  collected  at  fticj 
mine  are  masses  having  a  regular  pudding-stone  structure  and 
appearance,  which  are  composed  of  sharply  angular  masses  and 
nodules  of  crystalline  granular  magnetic  iron,  evidiohtly  the  frag- 
ments of  a  formerly  existing  formation,  which  has  been  broken 
into  pieces  by  violence,  cemented  together  by  a  white  opiiquei 
crystalline  carbonate  of  iron  or  chalybite.  The  color  of  this 
chalybite  is  so  purely  white,  and  it  is  so  generally  free  from  all 
stain  or  tarnish,  and  has  such  a  brilliant  pearly  lustre,  that  it 
was  mistaken  for  pearl  spar,  or  dolomite,  until  examined  chem- 
ically.    Cavities  are  found  lined  with  beautiful  rhombohedrons 


rfa«iiiiiiinn 

««ai,  mifhfline,  Ita 
■■MS  H  punranik  SMMnt^  pntaU^  hb  fiWBct  w  ^■wi 
■  •Jm  «i&  qjurii  rf  f  jiitM,  rf  At 
■  of  ^Jchita^ritMif  fcea  fiiliil,  It  a^ 
teMkakngorifhtarf  ««&•«»  ■Jofallaii  Q 
iMocntod  vSn  it|  vibcb  ten  iflt  jvt  M^  tnBnu* 

"*{€.)  A  b«d  emfKt  OTataDiM  bbck  fcrwHwifc  wOim, 
tmtamng,  afitde  faUspv  aadatat^aMi  pMBofssiias, 
pamded  Ij  mas  of  m^^ftir  in*  cud  bn^(  p««i  cfilMB. 

"  (d.)  fii^7  iiiliiwlim  ^*«— M  wcTC  obtuBel  «f  ■■^■Tir 
fiwore  TOM  on  m  mall  Male,  wUA  pemde  Am  Mnpalie  ina. 
A  tnocretse  &aeta«  of  om  of  tkcm  is  eietuJa^  heaHiy, 
ben4ea  bnogrerj  instractiTB  withregud  to  tbtaodsof  te»> 
atioo  and  ftnetnK  of  fiiBore  tnim.  Bothvalb  Hefiaadvi&t 
coftdng  Terj  aniform  in  thiekneas,  of  bnlluat  pjiitee,  wiale  tks 
centre  is  filled  with  ciTatsQiiiie  white  dtaljbite.  In  aaae  places 
where  the  rein  thickeos  op,  crrstalliue  bimcbe:  of  qaaru  apt'ev 
fanbedded  in  tbe  cbaljUte. 

"  (fe)  A  black  hornblende  schist,  with  Mine  diffosed  OTstala 
of  white  feldspar,  contuniog  the  peculiar  aogiilar  maasis  of 
magoetic  iron,  with  large  crystals  of  orthocUae,  and  nodnka  of 
green  epidote. 

"  (f.)  Some  of  the  qoartz  contains  minote  particles  of  chal- 
copyrite,  (copper  pjrites.) 

**  ig.)  A  masBiTe  schist,  composed  of  black  hornblende,  gre^i- 
ish  feldspar,  and  magnetic  iron,  all  these  nuDerals  being  in  large 
CTTStala,  and  the  echistoae  etructore  of  the  mass  well  dereloped. 

*'  (h.)  Rhombohedrons  of  cbalybite,  with  the  faces  eorered 
with  drosy  cryBtallizations  of  qnartz. 

"  («'.)  Seams  of  m^netic  iron  in  hornblende  schist,  not  mora 


SOI 

than  an  inch  in  thiokneas,  yet  having  a  highly  jointed  stractore 
and  cleayage,  the  planes  of  the  joints  not  being  exactly  at  right 
angles  to  the  wall  of  the  seam. 

^^  {k.)  A  rock  of  singular  appearance,  whioh  oocurs  in  large 
masses  among  the  refuse  of  the  mine,  being  a  mixture  in  about 
equal  quantities  of  small  masses  <^  magnetic  iron  and  deatable 
green  feldspar,  firom  the  size  of  a  pin  to  that  of  a  haael  nut,  or 
larger.    The  contrast  of  colors  produces  a  peculiar  effect. 

^^  It  will  be  perceived  from  the  descriptions  of  tiie  diffinrent 
ores  of  this  mine,  that  most  of  them  are  of  unusual  purity  and 
freedom  from  the  ordinary  contaminations,  and  that  they  must 
tiierefore  be  emmentiy  fitted  for  the  production  of  the  finer  kinds 
of  iron  and  steel  wares.  At  the  same  time  the  quantity  of  these 
ores  which  have  been  taken  away,  judpng  from  the  extent  of 
the  excavation,  and  the  greater  part  of  wluch  has  undoubtedly 
been  used  for  inferior  purposes,  or  in  short  thraum  otooy,  must 
have  been  very  great." 

Richard  Mine. — ^A  few  hundred  yards  from  the  Allen  Mine 
is  the  Richard  Mine,  apparently  situated  in  the  same  deposit  of 
ore,  which  is  here  from  three  to  five  feet  in  thickness.  The  ore 
is  finely  granular,  and  contains  small  nodules  of  apatite. 

Mount  Pleasant  Mine. — ^In  the  same  range,  and  half  a 
mile  farther  to  the  southwest,  is  the  Mt.  Pleasant  Mine^  which  is 
situated  in  a  low  hill,  near  the  junction  of  the  Rockaway  river, 
and  the  Burnt  Meadow  brook.  It  is  about  three-quarters  of  a 
mile  from  the  canal,  to  which  the  ore  is  transported  by  a  rail- 
road. 

There  are  three  deposits  at  this  locality,  the  most  northwest- 
erly of  which  has  been  worked  very  extensively  at  its  northeast- 
em  part.  The  great  difficulty  in  overcoming  the  water,  which 
accumulates  here  on  account  of  the  looseness  of  the  ground, 
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m&Ae  it  necessary  to  aBiUadoA  Q&s 
part  for  tbe  southwest  en3.  Tie 
working  of  this  and  of  the  B^m 
Mine  is  very  much  cncumliered 
by  faultg  ("ofeete".)  In  this  nune 
there  are  fire,  vhich  incline  at  an 
ai^le  of  about  T5  deg.  tofratdfl  the 
northeast. 

The  first  fanit  a  (Fig.  !•,)  ia  Eve 
feet.  It  is  at  a  diatance  of  eighty- 
five  feet  from  the  soothwest  end  of 
tlie  mine.  From  this,  at  a  distmoe 
of  forty-five  feet,  is  a  second  faxdt  J. 
The  third  fault  c  is  broken  by  tbe 
cross  slide  or  fault  g-,  tbe  lower  part 
l.i.ing  one  hundred  and  Beyeuty  feet 
ircm  the  southwest  end,  and  the  up- 
per part  one  hundred  and  forty  feet. 
At  a  diatance  of  thirty-five  feet,  d, 
is  the  fonrth  fault,  also  broken  by 
the  cross  slide  g.  At  a  distance  of 
three  hundred  and  fifty  feet  from  the 
southwest  end,  is  the  largest  and  laat 
fault,  e.  It  is  twenty  feet,  diyiding 
the  northeasterly  and  southwesterly 
TOrkings. 

*  This  section  is  drawn  to  a  scale  of  one 
hundred  and  sixtj  feet  to  odd  inch.  The 
part  in  hlnck  represents  the  extent  to 
which  the  ore  hM  been  removed;  the  hor- 
izontal lines  represent  the  ore  remaining; 
the  heavy  white  lines  the  shafts  and  lev- 
els; aad  tbe  light  colored  line  isbows  tbe 
position  of  the  &u!t3. 


"  The  poutiOQ  of  these  fanlti  will  he  better  ludentood  hy 
reference  to  the  ezsiggerated  faorixontal  Hctirai  (Fig.  2*)j  ut 


whioh  the  estne  letters  designKte  the  sune  parta  m  rqweseiited 
in  the  Tertical  section  (Fig.  1.)  The  extreme  length  of  the 
Torkinga  io  the  Boathweetem  end  ie  two  hundred  and  lerenty- 
fire  feet,  and  tiie  depth  one  htmdred  and  fort;  feet.  The  diick- 
nees  of  the  ore  in  this  part  ia  seven  feet^  and  ita  aTeralge  d^  50 
deg.  The  working  at  the  northeastern  end  has  ab  ettreine 
length  of  five  hondred  feet,  and  extends  nnder  thA  low  ground  at 
Burnt  Meadow  brook.  The  greatest  depth  at  thia  end,  which  If 
at  the  pomp  shaft,  is  two  hondred  and  twenty-fire  feet. 

t "  Spedmens  were  collected  of  the  hanging  waJI,  foot-wall,  sod 
ore,  at  fire  places  along  the  oonrse  <^  the  ore-bed ;  namely,  at  tile 
northeast  stopes  of  the  northeast  workings  or  extreme  north- 
eastern limit  of  the  mine ;  at  the  northeiit  stopes  of  the  sonth- 
west  workings ;  at  the  east  and  west  ofiseti ;  and  at  the  sonth- 
west  Btc^ies  of  the  soathwest  workmgs,  or  ottreme  snthwestem 

*  la  this  section,  tbe  smn  of  ore  u  reprcoanted  by  the  short  panU«l  Unts 
nUQing  tmisverself  to  the  section,  ^e  longitodinal  BoIe  is  fciij  feet  to- 
one  inch ;  the  trknarerie  sc*Ie  twenty  feet  to  one  Inch. 

t  From  Ur.  Wuitt'i  Beport 
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Ullijii   »flW»»— t  iHiii  Imi 
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.  mi  jOHBttiBBs  ones  ami  cbIbob.    G> 


Tb  ai*  IB  BBiabr  sai  wtt*  amir  pore.  cnttunBg  in  vi- 
aa*  s  Mft  y—B.  nmnaL  wfai^  is  OTnbkblr  s  pmAict  i£ 
rfrfii  fiiiiiihlri»rii  rfdtB  fcaBomg  wsE  :  ami  alao  3Bin~ 
nsaMas  «£  lateite  ta.  Csnra-    Is  qamina  ^n  m. 


bB  '  hmm  *)  is  Oa  or.     h  »  partieitlsrij  inteRsCmg  &at 
tamsay  occaooaal  small  TttaHwi  a£  eUcQpjnse  is  oVP*< 


**  Apattae,  <7  p&gspba£a  of  Bmr,  iwwailiaMii  in  iiiaiiiiiii  bz 
igeha  m.  £aiMMr  ami  hanag  iaipafect  b«t  cutinsiias  clear- 
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ages,  which  pervade  the  whole  mass,  showiDg  ihem  to  bel<nig  to 
large  crystals.  Several  very  perfect  terminated  crystals  of  apa- 
tite were  also  found.  It  is  opaque  and  of  reddish  grey  color, 
being  sometimes  associated  with  large  crystals  of  Uack  horn* 
blende  or  irregularly  mingled  masses  of  quartz  and  nmgnetio 
iron.  Most  of  the  masses  of  phosphate  of  lime  were  found  in  a 
heap  of  fragments  which  appeared  to  have  been  taken  out  in  ez* 
cavating  a  shaft  which  has  been  sunk  to  the  ore  near  the  north- 
east extremity  of  the  mine,  and  there  may  be  a  seam  of  the  rook 
in  this  place  containing  a  considerable  quantity^of  this  mineral. 

^'  Irregular  mixtures  of  large  angular  masses  of  granular  mag- 
netite and  quartz  cemented  by  white  crystalline  chalybite  (spathic 
iron),  with  seams  of  pyrites  running  irregularly  through  the 
mass,  containing  also  crystals  of  apatite  several  inches  in  dimen- 
sions, and  forming  very  handsome  specimens. 

^^  A  soft  green  mineral,  columnar  or  subfihrous  in  struotore, 
tiie  fibres  being  brittle  and  sometimes  six  or  seven  inches  long. 
The  same  mineral  occurs  also  without  the  columnar  structure, 
but  apparentiy  amorphous,  and  mixed  with  crystals  of  horn- 
blende in  seams  in  hornblende  rock.  Its  constituents,  according 
to  analysis,  are  silica,  lime,  small  quantities  of  magnesia  and 
iron,  with  water.  It  is  probably,  therefore,  a  product  of  the 
metamorphosis  of  hornblende. 

^^  Masses  of  black  hornblende,  with  cleavage  surfaces  several 
inches  across,  found  at  the  southwest  extremity  of  the  mine.  A 
qualitative  examination  of  this  mineral  indicates  the  presence  of 
silica,  iron,  magnesia  and  lime,  the  quantity  of  lime,  as  for  cer- 
tain reasons  I  had  anticipated,  being  apparentiy  in  much  excess 
over  the  magnesia,  thus  making  the  mineral  a  lime  hornblende. 
A  quantitative  analysis  of  this  hornblende  will  be  made. 

^^  Specimens  of  a  granular,  crystalline,  highly  schistose  rock, 
formed  of  apparently  contorted  laminae  of  white  feldspar,  black 
hornblende  and  magnetic  iron,  the  laminae  in  one  case  being  beni 
entirely  doable,  a  layer  of  magnetic  iron  appearing  in  the  centre, 
with  the  others  arranged  concentricaUy  around  it. 
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*'  Seams  and  buncbes  of  wUte  cryetallized  chalybite,  aad  fet* 
riferona  calcite,  in  quartz. 

"  Mixtures  of  apatite  &iid  quarts  in  large  crystals,  contaimog 
broad  plates  of  hair-browD  mica,  in  fisBures  in  fcldspathic  gneiss. 
Two  or  tbree  small  crystals  of  zircoa  were  also  found  at  thla 
mine. 

"The  feldspar  crystals  of  this  mine  were  examined  to  determine 
their  species.  Three  cleavages  were  found,  the  two  most 
distinct,  0  and  i  t,  giving  with  the  common  goniometer  an 
angle  of  90  deg/,  thus  making  the  mineral  ortboclase.  The  third 
made  with  1 1  the  angle  90  deg.,  and  supposed  therefore  to  be 
•  I,  but  O  1  i  t  was  found  to  be  121  dcg.  instead  of  116  deg.  7 
mi&>]  as  it  should  be  in  ortboclMo.  The  examination  will  be  re- 
peated." 

Hdff  Mine. — The  Huff  Mine,  which  Is  next  in  a  southwest- 
erly direction  from  the  last  named,  is  not  upon  the  same  range, 
but  a  quarter  of  a  mile  northwest  of  it.  There  are  three  deposits 
here,  all  of  which,  although  formerly  more  or  less  worked,  are 
now  abandoned.  Near  the  Washington  Forge  pond,  about  a 
qnuter  of  a  mile  from  this  mine,  and  like  it  aside  of  the  gene- 
ral range,  is  the  Borwell  Mine,  which  is  also  abandoned. 

The  next  deposits  that  occnr  in  a  southwesterly  directjon  from 
this  locality  are  those  of  Irondale,  beginning  within  a  quarter  of  a 
mile  of  the  canal  bank.  On  the  first  of  these  is  the  Harvey  Mine, 
which  has  not  been  worked  for  several  years ;  then  succeeds  the 
North  River  Mine,  apparently  upon  the  same  deposit  in  which 
the  Hubbard  Mine  is  situated — a  deposit  remarkable  for  dipping 
at  a  lower  angle  than  any  other  in  this  section,  namely  at  30 
«deg.  The  seam  or  deposit  of  ore  is  from  two  to  eight  feet  in 
thickness,  and  has  been  worked  to  the  depth  of  seventy  feet. 
Southwest  of  this  are  the  Stirling,  Spring,  and  Sullivan  mines. 

The  deposit  of  ore  in  which  the  Stirling  mine  is  situated,  is 
from  six  to  sixteen  feet  in  thickness,  including  several  small 
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yearns  of  rock  (^  horsea  ')•  It  piicliea  bieneath  a  cappiiig  of  irook 
towards  the  northeast,  and  dips  towards  the  southeaBt>t  an  aogla 
of  45  deg. 

^^  Within  a  qnarter  of  a  mile  of  the  Stirling,  is  the  Corifia 
Mine,  which  like  the  Huff  and  Burwell  Mines,  is  a  short  distance 
to  the  northwest  of  the  regular  range,  apparently  upon  a  di^er- 
ent  and  parallel  series  of  hills.  The  ore  has  heen  taken  oat  on 
this  deposit,  for  the  distance  of  about  three  hundred  yards.  The 
workings  at  the  northeast  end  extend  to  the  depth  of  ninei^f 
feet,  when  they  run  out  to  the  surface  at  the  southwest  end.'' 

Mr.  Wurtz  has  described  the  Corwin,  Stirling,  axid  Hubb|k|4 
Idii^es  as  follows : 

^^  CoRwiN  MiiTE. — The  seam  of  ore  which  dips  to  the  3*  & 
at  an  angle  of  about  45  deg.,  is  from  fiye  to  eight  ieet  in  thick- 
ness. Tyro  shafts  hfi,je  h^m  spnk  at  this  plfice,  seYenty-fi?e 
feet  apart,  and  the  ore  is  pp^ed  to  a  depth  of  f^out  one  hiw- 
dred  feet.  Specimens  were  procured  at  the  bottom  of  each  of 
these  shafts,  of  the  bi^i^ng  wall,  foot  w^^  ud  ore. 

^^  (1.)  At  the  bot^m  of  the  K*  £•  ^haft  the  hanging  wall  is  a 
schistose^  small  granular  rock,  the  laminae  of  whidi  ar^  Bqja^ 
times  contorted.  Its  constituents  are  generally  black  horn* 
blende,  and  a  white  or  green  feldspar,  the  latter  predominating, 
with  a  little  dark  brown  mica  disseminated;  some  laminae,  how- 
eyer,  consisting  entirely  of  black  hqr^blende,  or  of  n(iagn0tio 
iron. 

^^  The  ore  is  apparently  similar  to  that  at  the  S.  \y.  shaft, 
described  below^  but  unlike  that  containing  little  or  no  pyrites 
intermixed,  this  latter  being  replaced  by  apec^  of  Umonite,  or 
hydrated  sesquiozide  of  iron,  indicating  the  oxidation  of  the  py- 
rites, and  remoyal  of  the  sulphur.  Some  iq[»ecimen8  contain 
much  phosphate  of  Ume  intermixed. 

^^The  foot  wall  is  a  thinly  laminated,  coarsely  crystalline 
schist,  composed  of  quartz,  green  feldspar  and  black  micfb,  in- 


termized  in  pUcea  iritb  mTich  mafptetic  iron ;  sometimes  p&rtiftl- 
I7  decomposed. 

"(2.)  At  the  bottom  of  the  southwest  BbaTt,  the  hanging  wall 
is  coarsely  schiatose  and  small  grannlar  Id  structure,  composed 
of  quartz  and  green  feldspar,  the  latter  predominating  in  quan- 
tity.    Some  laminae  contain  much  magnetic  iron. 

*'  The  ore  is  finely  granular  and  crumbly,  ('shot  ore')  conbun- 
ing  disseminated  specks  of  pyrites,  and  numerous  small  specks 
of  phosphate  of  lime. 

"  The  foot  vail  is  small  granular  and  highly  schistose,  oom- 
posed  of  a  white  feldspar,  block  or  brown  mica  and  black  horn- 
blende, with  a  few  specks  of  pTrites,  and  in  lome  places  nntcli 
magnetic  iron. 

"  Stislins  MiME.~-It  is  one  of  the  most  important  mines  io 
this  section,  and  has  been  and  still  ia  very  prodnctive  of  ore. 
The  seam  of  ore  is  irregular  in  width.  The  workings  extend 
along  the  seam  for  a  distance  of  three  hundred  feet,  and  at  the 
deepest  part  of  the  mine,  which  is  at  the  middle  stopes,  the  ore 
has  been  exposed  to  a  depth  of  one  hundred  feet  from  the  but- 
face.  The  strike  of  the  seam  ia  as  usual  about  X.  E.  and  S. 
Vf.,  and  its  dip,  following  that  of  the  beds  of  gneiss  between 
which  it  is  interposed,  is  variable,  being  in  some  places  45  d%. 
or  more,  while  in  others  not  more  than  30  deg.  Specimens  were 
collected  of  the  ores  at  the'  two  extreme  ends  of  the  mine,  as 
well  as  in  the  middle  stopes,  or  deepest  part  of  the  mine,  togeth- 
er with  the  adjacent  walls,  wherever  it  was  possible,  the  foot 
widls  at  the  N.  E.  and  S.  W.  atopea  being  inaccesaible  at  tlie 
time  of  my  visit;  also  of  a  'horse'  which  occurs  here. 

"  (1.)  At  the  extreme  N.  E.  workings  the  hanging  wall  is  a 
highly  decomposed  schistose  rock,  composed  of  small  grains  of 
feldspar,  with  some  quartz  and  a  few  grains  of  magnetic  iron  in- 
termixed. 

"  Tbe  ore  is  very  crumbly,  granular  ('shot  ore*)*  much  stained 
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with  limonite,  and  mixed  irith  very  joatth  of  a  pnlyenileBt  white 
Bubstance,  which  is  apatite  in  a  highly  altered  state.  It  has  a 
jointed  Btructore,  and  a  very  feeble,  Bcareely  perceptible  po- 
larity. 

^^  (2.)  At  the  middle  Btopes,  the  ore  is  a  mixture  of  graaidar 
magnetic  iron  with  mnch  phosphate  of  lime  in  grauales  and  no- 
dules. It  partakes  very  highly  of  the  character  of  'shot  ore/ 
being  easily  crumbled  to  a  coarse  powder  between  the  fingers, 
although  apparently  compact  in  the  mass,  and  presenting  no  in- 
dications of  the  least  decomposition.  It  has  an  imperfectly 
jointed  structure  and  is  feebly  polaric,  though  more  so  than  the 
ores  from  the  two  extremes  of  the  mine. 

^^  (3.)  At  extreme  S.  W.  workings.  The  ore  is  precisely 
similar  to  that  at  the  other  end  of  mine,  though  probably  less 
impure,  and  not  so  much  decomposed. 

^^  (4.)  The  ^  horse'  is  a  rock  of  peculiar  appearance.  It  ii 
strongly  schistose  in  structure,  some  lanunsB  being  composed  of 
coarse  crystals  of  feldspar  of  a  dark  color,  black  hornblende  and 
magnetic  iron ;  others  of  a  mixture  of  feldspar,  quarts  and  mag- 
netic iron ;  others  still  of  a  mixture  of  magnetic  iron  with  a  veiy 
large  proportion  of  phosphate  of  lime,  the  latter  forming  more 
than  half  the  mass.  In  tins  rock  were  observed  imbedded  mas- 
ses in  the  form  of  rounded  nodules,  apparently  feldspar,  and 
having  a  distinct  cleavage,  resembling  those  found  at  the  Mount 
Hope  Tunnel. 

^^  Hubbard  Mihe. — The  seam  of  ore  ii  but  firom  four  to  four 
and  a  half  feet  thick,  its  course  bemg  about  as  usual,  N.  £.  to 
S.  W.,  but  its  dip  much  less  than  usual,  or  only  80  to  85  deg. 
from  the  horizontal.  Specimens  were  obtained  of  the  hanging 
wall,  foot  wall  and  ore. 

^^  The  hanging  wall  is  a  coarsely  schistose  mixture  of  large 
crystals  of  quartz,  magnetic  iron  and  hornblende,  the  latter  min« 

14 


I 


310 

enl  predominatiDg,  and  the  tvo  Intter  lomewhBt  ftlt«rod  by  ox- 
idttioD. 

"  The  ore  is  &  granalu  mixture  of  msgDetio  iron  an^  pbot- 
phate  of  lime,  the  graoulea  of  both  being  vcrj  Bmall.  It  bu  a 
jrinted  Btructare. 

'*  The  foot  wall  is  a  coarsely  ciyBtalline  mixture  of  quarts  and 
feldBpar,  the  latter  predomioating  ;  sometimes  intermixed  wUli 
magnetic  iroD.     The  schistoee  structure  is  not  apparent." 

About  B  quarter  of  a  mile  southeast  of  the  Stirling  Mine, 
ia  the  Jackson  Mine,  and  about  a  quarter  of  a  mile  southwest  of 
the  Jackson  Mine,  is  the  Randall  Hill  Mine,  situated  apparenfl; 
in  the  same  deposit,  the  latter  being  Bomowhat  nearer  th«  aura- 
nut  of  the  hill.  While  at  tbo  Kandall  Hill  workings  there  are 
two  deposits,  only  one  has  been  opened  upon  at  the  Jackwn 
Mine.  At  Randall  Hill,  the  workings  were  the  more  exteuive 
of  the  two,  and  at  one  time  a  steam  engine  was  employed  to 
pump  water  here  through  a  shaft  nearly  three  hundred  feet  in 
depth.    Both  of  these  mines  are,  at  present,  abandoned. 

In  a  southwesterly  direction,  at  the  dlstanoe  of  a  quarter  of  a 
mile  fvem  the  Randall  Mine,  aai  »boat  one  hnndnd  ywdt  ■ooA 
of  th«  zoad  from  Dover  to  Stanhope,  is  the  Mellkit  Him. 
This  iniae  has  been  alao,  for  the  preswt,  abandoned. 

Tii«  following  4Ke  extracts  &ow  the  repoit  of  Ur.  Wucti : 
"  The  seam  has  been  worked  from  northeast  to  Bou&weet  aboHt 
forty-fire  y^rds,  and  throughout  this  distance  it  preserres,  like 
that  of  the  Byram  Mine,  considerable  regularity  of  forip)  being 
Qsoally  about  two  feet  thick  near  the  surface,  and  gradvally 
widening  to  fire  feet  towards  the  bottom,  the  mine  being  about 
one  hundred  and  thirty  feet  deep.  The  dip  ia  towards  the  south- 
east, as  usual,  and  very  steep.  The  specimens  collected  were 
as  follows : 
"  (1.)  The  hanging  wall  at  the  extreme  northeast  stopes  of 
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tlie  mine ;  a  mktiire  of  purtiallj  deeompoaed  fddipav  wA, 
quartz,  containing  considerable  magnetio  iron. 

^^  The  ore  at  the  same  place,  which  is  heavy,  of  cobumar 
stracture,  and  contains  intersperked  nodules  of  altered  apatite. 

^^  The  foot- wall  at  same  place ;  yery  similar  to  the  hang^g 
wall,  but  contains  less  quarts  and  magnetic  iron,  and  is  more 
decomposed* 

^^(2.)  A  small  'horse'  found  in  the  seam  of  ore;  a  fine- 
grained mixture  of  light  bluish  feldspar  with  small  quaatitiea  of 
blaok  mica,  quarti  and  magnetic  iron.  It  is  not  so  much  deeom- 
posed  as  most  of  the  other  rocks  found  at  this  mine. 

<^  (8.)  The  wall  of  a  small  'ofiet^'  or  fault  in  the  strata»  whidi 
displaces  the  seam  of  ore  a  few  feet,  and  whidi  is  composed  of  a 
decomposed  feldspathio  gneiss. 

^^  (4.)  The  hanging  wall  in  extreme  southwest  stopes ;  a  mz- 
ture  of  blulrii  feldspar,  part^  deoomposed  mica,  and  magnetio 
iron. 

'^  The  ore  in  same  place ;  mixed  witii  altered  apatite  and 
other  minerals,  and  containing  seams  of  decomposed  homblendic 
gneiss. 

^^  The  foot- wall  at  same  place ;  a  mixture  of  feldspar  with 
small  scales  of  black  mica.  Very  much  decomposed,  much  more 
than  the  hanging  wall. 

^^  Miscellaneous  specimens,  comprising  crystalline  mixtures  of 
feldspar  with  quartz  and  magnetic  iron,  the  latter  frequently 
oxidized  or  partially  so,  and  sometimes  in  the  form  of  seisms  tra- 
versing the  rock,  which  show  very  well  the  junction  of  the  ore 
and  rock,  the  two  being  much  mixeS  at  the  point  of  juncture ; 
also  a  schistose  rock  composed  of  white  altered  feldspar  and 
quartz,  with  seams  and  bunches  of  magnetic  iron,  some  laminae 
containlDg  decomposed  brown  mica." 

Btram  MixB. — On  Meant  Ferrum,  about  five  hundred  y^da 
southwest  of  the  last  mentioned  mine,  is  the  Byram  mine.    This 
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deposit  of  ore,  alUiougb  more  regitlar  tban  most  of  the  deposits 
ID  thia  metalliforooa  belt,  is  rery  much  dislocated  by  &iilti 
("o&etB").    TLe  accompanying  Tertical  section  (Fig.  3)  repre- 


eeais  the  extent  to  wluch  the  deposit  has  been  irorked.  Tlie 
iDclined  plane  at  tbe  eouthireatern  end  is  two  handred  and  eix^- 
eight  Feet  in  length,  and,  as  the  dip  of  the  deposit  is  50  d^. 
this  makes  the  bottom  of  the  mine  about  two  hundred  feet  below 
the  surface.  This  end  of  the  mine  is  separated  from  the  north- 
east end  by  a  faalt  of  fooiteen  feet,  and  has  been  worked  for  a 
distance  of  three  hundred  and  thiity  feet  southwest  of  it.  The 
north  end  has  been  worked  from  the  fault  for  a  distance  of  two 
hondred  and  fifty  feet. 

The  faults  in  this  nuDe  are  siz  in  number.  The  first  a  (Fig, 
8),  at  the  distance  of  one  hundred  and  thirty  feet  from  the  south- 
Vest  end  of  the  mine,  thro^rs  off  the  deposit  fire  feet  to  the  north- 
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west ;  the  seooad  b,  thictrf-Bis  feet  from  this  oSactj  throws  it  iM 
one  foot  Mid  a  half  in  the  same  direction ;  the  third  c,  one  htutr' 
dred  and  fifty-three  feet  from  the  Becond,  throra  it  off  fonrtean, 
feet;  the  fourth  d,  one  hundred  and  ten  feet  &om  the  tiiird, 
throws  it  off  six  feet ;  the  fifth  e,  twenty-oine  feet  &om  the  fonrth, 
throws  it  off  five  and  a  half  feet ;  and  the  sixth  /,  twentT-seronr 
feet  from  the  fifih,  throws  it  off  ei^t  feet,  which  is  exactly  thtt 
thioknees  of  the  depoeit*  The  letters  on  the  horiiontal  secticn 
(Fig.  4)  refer  to  eenresponding  parts  in  the  vertical  seotion. 

Trn.*. 


This  mine  is  ono  mile  and  a  half  from  the  p<unt  on  the  oaoal 
at  which  the  ore  is  shipped. 

Eztnet  from  Mr.  Wurts's  report : 

"  The  ore  of  this  mine  appears  to  contain,  on  an  average,  mors 
apatite  than  that  of  the  UickersDn  Mine,  and  specimens  were 
frequently  met  irith  which  seemed  to  etmtain  nwre  of  this  min»> 
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ni,  in  lallc,  tbao  of  mftgnetio  iron,  altboagh  of  course  much  leei 
Jiiireigfct,  Specimens  of  the  ores  were  obtained  from  the  lowest 
irerkingB,  two  hundred  and  eighty  feet  down  the  elope,  cotDpris- 
ing  aTerage  a&inplea  of  the  ore,  which  Bceined  to  be  gramitar 
mixtnres  of  magnetio  iron  and  apatite,  and  of  the  picked  ore, 
irhich  waa  the  same,  except  in  containing  less  apatite.  A  great 
deal  of  this  picked  ore  might  be  considered  as  very  nearly  pare 
magnetite,  and  there  can  he  no  douht  that  by  proper  procesnea 
of  washing,  or  treatment  by  magnetic  machines,  a  large  propor- 
tjon  of  this  ore,  as  well  aa  that  of  the  Dickerson  Mine,  might  bo 
obtained  in  an  exceedingly  pore  form,  highly  fitted  for  the  man- 
nfactnre  of  snaurpaseed  qualities  of  iron  wire,  sheet  iron,  Bteel, 
and  a  multitude  of  other  products  requiring  a  tough  and  pure, 
jnetal.  In  view  of  this,  it  is  greatly  to  be  regretted  that  such 
large  quantities  of  these  ores  ahould  have  been  sold  at  a  low  price 
in  order  to  be  thrown,  together  with  all  their  natural  contamina- 
tions, into  a  smelting  furnace,  and  thus  forever  lost  for  porpoeea 
of  the  finer  manofactores. 

"  All  the  Byramores  poaaeas  in  the  bigheat  degree  the  charac- 
ter of  '  shot  ore,'  crumbling  easily  even  between  the  fingers. 
The  columnar  atmcture,  produced  by  jointed  cleavage,  is  strongly 
developed  in  nearly  every  part  of  the  bed,  although  not  bo  sbuply 
defined  aa  in  the  Dickerson  Mine. 

.  "  Specimens  were  also  obtained  of  the  hai^ng  wall  at  two 
hondred  and  eighty  feet  down  the  elope.  It  ia  a  compsot,  hard, 
Crystanine  grannlar  rock,  composed  principally  of  a  greoMi 
Saldqiar}  with  disaenunated  paiticlea  of  magnetic  iron,  and  «f 
pyritea,  and  aometimea  some  specka  of  a  hur-brown  suoaj  also 
of  the  foot>wall  at  the  same  point,  which  ia  similar  in  appear- 
ance, except  that  it  coottuita  no  pyrites ;  also  of  a  small  *  Iwne ' 
iriueb  pwstiataB  die  bed  at  the  aoathwut  worldnga,  which  ia 
•wapoeod  0f  a  couvely  eiTBtalliaed  nixtare  of  greenish  f^di^ar 
antjBi^BliBtuiMBf  MaMtimeinhe^tislMekkilastrQctare}  alaa 
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0f  tli6  ore  taiuiii  firbnt  one  of  ifao  coimiiiis  left  to  BoppoM  Ae 
hugbg  wall,  at  eighty  fe6t  doim  tiie  riope^  irhieh  is  rniioh  fat& 

than  that  at  the  bottom  of  the  mine,  but  is  much  mixed  with 
the  remains  of  decomposed  feldspar,  and  superficially  stained 
brown  by  limonite.^^ 

Bbothsrtov  Mute* — ^AlNmt  a  qoarter  of  a  mile  fiirtiier  to 
the  southwest  is  tiie  BrothertM  Mine,  wUeh  it  not  M  fff ewfil  la 
operation* 

Extract  from  Mr*  Wurtn's  rep6rt : 

'^  No  machinerf  for  dn^nSng  hafUig  beA  tfWMii  At  fullMU 
tion  has  not  yet  been  penetrated  to  a  soAMil  tfffMk  to  ihow  Hi 
structure  with  any  reliable  accuraey*  S^MhMM  Ifttff  MfiNUl 
of  the  hanging  wall,  foot-Wall,  and  ore. 

^^  The  hanging  wall  is  a  slif^tly  decomposed  hard  feldspaittfe 
schist,  containtng  some  quartz,  and  interspersed  with  grains  of 
magnetic  iron  ore. 

<<  The  ore  is  a  mixture  of  magnetic  iron,  with  much  decool- 
posed  feldspar. 

^^  The  foot  wall  is  similar  to  the  hanjpng  wall  in  appeaTM^d, 
but  more  schistose,  less  compact,  and  more  finely  granular  it 
structure,  and  much  more  deocnnposed.'^ 

DicKERsoN  Mine. — In  the  order  of  distance,  though  not  of 
r%Dge,  the  Dickerson  Mine  is  next  to  that  last  mentioned ;  and 
lUce  some  others  abready  noticed,  it  is  situated  one  third  of  a 
mile  northwest  of  the  general  direction  of  the  series.  This 
mine  is  said  to  be  the  oldest  in  the  iron  re^on  of  M(»rris  County ; 
and  has  been  celebrated  throughout  the  State  for  furnishing  a 
superior  ore  for  forge  purposes.  The  tract  of  land  including 
the  mine  was  taken  up  as  early  as  1718,  by  Joseph  Kirkbride. 
In  1807,  the  late  Hon.  Mahlon  Dickerson  became  its  owner,  and 
worked  it  until  the  time  of  his  decease,  three  years  ago.  In 
1853,  the  Dickerson  Succasunna  Mining  Company  purchased  it, 


and  hkTe  erected  a  steam  engino,  and  made  other  preparstiou 
for  the  most  oxtoosive  operatioas.     The  acoompaDjiog  riew  ud 


section  will  glyo  some  idea  of  the  appeaiance  on  the  surfaoe,  as 
well  as  the  extent  of  the  underground  workings.  The  view 
reprenents  the  outcrop  of  the  ore  deposit,  the  stratificfttion  of 
the  hanging  wall  rock,  the  engine  house,  horao  whim,  asd  ma- 
chinerj  for  pumping  and  boUUng.  The  section  exhibits  the 
extent  of  the  anderground  workings.  The  deepest  part  of  the 
nine  (N.  E.  workings),  called  the  "old  mine,"  has  been  ahui- 
doned.  It  was  worked  b;  three  shafts,  sunk  to  the  depth  «f 
abont  two  hundred  feet  below  the  present  surface,  which,  at  this 
point,  is  abont  twenty  five  feet  lower  than  the  original  sorface  of 
the  hill.  These  workings  are  two  hundred  and  seventy  three  feet 
in  extreme  length  on  the  bottom.  The  ore,  in  some  places,  in 
this  part  of  the  mine,  measures  thirty  feet  in  thickness ;  but  at 
the  extreme  northeastern  brest,  it  is  only  three  feet.  That  part 
of  the  mine  which  is  at  present  worked,  has  been  sunk  to  the 
depth  of  about  one  hundred  and  seventy  feet  below  the  surface. 
At  this  'depth,  the  shaft  has  not  struck  the  *'  horse "  c,  the 
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distance  fitmi  tho  bottom  of  tbe  shaft  to  the  ^  hone,''  w  «i 
present  exposed,  being  forty  feet.  The  thiekness  of  the  ore  at 
the  northeast  brest  b  of  this  part  of  the  mme,  is  also  three  feet ; 
the  greatest  thicknees  at  z  is  thirty  feet.  Four  or  fife  shaftl 
have  been  sunk  on  tbe  oatorop  of  this  deposit,  at  the  t<9  of  tiie 
hill,  bat  none  of  these  workings  are  of  much  extent.  This  de- 
posit of  ore,  like  many  others  described  in  the  preceding  pftgsVi 
pitches  beneath  the  rock  towards  the  N.  £.,  while  its  S.  W*  ex- 
tremity is  miderliud  by  it. 

Extracts  from  Mr.  Wortz's  report : 

'^  There  is  here  an  immense,  somewhat  irregularly  shaped 
cake  or  lenticular  mass  of  magnetic  iron  ore,  lying  imbedded  in 
the  gneiss  rock,  its  longest  diameter  coinciding  both  in  strike  and 
dip  with  the  direction  of  the  bedded  structure  or  stratification 
of  the  gneiss.  In  the  direction  of  this  longest  diameter  it  thins 
out,  at  nearly  every  point  where  its  limits  have  been  reached,  to 
acute  edges,  such  edges  being  sometimes  split  into  two  by  wedge- 
formed  masses  of  the  rock,  which  sometimes  penetrate  to  a  con- 
siderable distance  into  the  mass  of  the  ore,  thinning  out  also 
usually  to  acute  edges.  These  interpenetrating  masses  of  rock 
Are  called,  in  the  language  of  the  miners,  ^  horsers,'  or  ^  horses,' 
probably  from  some  occasional  fanciful  resemblance  of  their 
tipper  acute  edges  to  a  horse's  back.  The  direction  of  their 
longer  diameter  is  usually  parallel  to  the  stratification  or 
schistose  lamination  of  the  rock  forming  the  walls  of  the  mass  of 
ore,  and  therefore  parallel  also  to  that  of  the  ore  itself.  They 
frequently  have  well  defined  walls  on  their  sides,  the  rock  form- 
ing the  horse  not  being  mixed  with  the  ore  in  which  it  is  imbedded, 
nor  the  ore  mixed  with  the  minerals  forming  the  rock  of  the  horse, 
at  the  point  where  they  come  in  contact.  The  mass  of  ore,  es- 
pecially in  places  where  it  is  thin,  or  where  the  walls  approach 
each  other,  has  frequently  a  jointed  or  columnar  structure,  the 
directions  of  the  planes  of  the  joints  being  at  right  angles,  or 
nearly  so,  to  the  walls^  and  crossing  one  another  at  yarious  angles. 
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Sottt  ffleafiorementa  were  Uftde  of  thcee  uigleB  bctweeo  the  fJ&neB 
of  tfao  joints  with  a  Hany's  goniometer,  and  gave  77^  deg.,  1661 
deg.,  llOideg.,  94  deg.  ThU  jointed  stroctnre  is,  geoenlly 
fpeaJtiBg,  most  biglly  deVelop&d  wbere  tbe  ore  is  most  free  from 
impwity.  The  appearauee  of  the  great  mass  of  th«  ore  of  tlus 
nine  ia  that  of  a  very  puWerulent,  thongh  closely  compacted 
juztore  of  Bmell  irregululy  tuigaUr  grains  of  mngne^c  iron  oro, 
or  m^netita,  with  small  rouDd<;d  granules  «F  phosphate  of  line 
or  apatite.  Such  ore  ia  called  by  the  miners  '  shot  ore,'  from  its 
cmmbling  easily  into  amall  fragments  from  the  size  of  a  small  riiot 
np  to  that  of  a  pea.  This  property  is  not  to  be  attribated  to 
any  effect  of  partial  decomposition,  for  ore  vhich  has  apparently 
never  been  snhjccted  to  the  action  of  nat«r  or  air,  possesses  it. 
The  proportions  of  the  two  principal  ingredients  of  the  ore  We 
Tery  variable,  but  the  phosphate  is  always  the  smaller  in  qau- 
tity.  Its  average  proportion,  as  shown  by  apartial  analysis  that 
Jias  been  made,  is  between  nine  and  ten  per  cent.  The  ore  is 
very  rarely  found  in  crystala.  A  single  specimen  containing 
distinct  octahedrons,  with  much  striated  faces,  was  found  im- 
bedded in  a  soft  greea  mineral  of  columnar  structure,  occurring 
in  a  seam  in  the  (bot  wall,  near  the  principal  entrance  to  the  mine. 
"  As  before  retntirked,  the  general  inslination  of  the  bed  of 
on  is  that  of  &e  beds  of  the  sorronudiDg  gneiss  rode,  irldeli  k 
IMIB  QBtiaUy  at  a  steep  angle  to  tbe  S.  E.  The  wall  of  roofc  on 
Ae  S.  E.  side  of  the  ore  is  accordingly  called  by  the  miBen, 
&e  'hanging  wall,*  and  that  on  die  N.  W.  side  the  *  foot-wall,' 
W  ib  done  in  the  case  of  regular  metalliferous  veins,  iritich  ttiis 
ftttAation  does  not  in  any  other  respect  resemble  ;  but  tiie  tenni 
fteirrg  nevertheless  convenient,  and  not  particularly  objectionable, 
Ite  shaill  adopt  them-  The  iDcUnation  of  the  ore-bed  folloTs  the 
amtOTtioOB  and  irregulsrttieH  of  the  gneiss ;  thus,  in  some  places, 
ibe  axis  of  the  deposit,  instead  of  dipping  to  the  S.  E.,  is  more 
nearly  Ttrrtical,  and  even  dips  Bometimes  to  the  N.  W.     On  an- 


319 

ikflrity  of  the  gtntkoBiii  in  8iip«niitaiidenod  of  iho  akw,  Mr« 
Chmfieldy  itmsy  be  ttatei  flnit  tin  ore  upon  the  ode  of  tbo  ¥ei 
Boavest  Ae  ^  fbot  waUy'  is  uraoUy  Ao  poimt.  Tbo  goaoval 
ooofio  of  the  liotuKwtal  axi»  of  the  ore  bed  io  i7«rj  imnnniteljr 
N.  E.  and  8.  W.,  or  pMrdM  to  the  vpfemed  edges  of  die  MU 
of  flie  aMtenOTpbio  MhiitB  IJI  I3mi]|^  tht^ 

^  From  tfaia  nine  ivwe  eoUected  fbr  the  vanons  oiiUnaley  enitMi 
of  specime&e  ol  Ibe  erenow  being  tafcen  ovt,  whb  epedmepB  of 
ore  showing  the  jointed  sttuctnre,  and  of  seyeral  other  yarietiies ; 
of  the  hanging  wall,  fbot-wall,  a&d  a  large '  horse,'  which  pete- 
trates  the  mass  of  ore  in  the  S.  W.  workings,  at  a  place  wliere 
it  is  more  than  thirty  (bet  thick.  This  spot  i&  about  one  hnndreS 
and  eight  fbet  below  the  sur&ce,  in  the  S.  W.  workings,  near  the 
point  where  the  ore  is  at  present  being  taken  ont,  from  which 
point  the  other  specimens  above  mentioned  were  taken.  Spm- 
mens  also  of  hornblende  and  tarions  other  misceHaneone  minerala 
were  selected. 

*<  The  hanging  wall  is  a  rock  oomposed  of  a  miztoi^  in  abont 
e^al  proportions  of  feldspar  and  qtujortsj  in  small  grains. 

^^  The  average  ore  has  abready  been  described,  as  also  thaC 
Aowing  the  jointed  stmctore  most  tftitmgly. 

^'  The 'foot  wall  is  a  mixture  of  hornblende,  fddspar,  d^ 
colored  mica  and  quartz,  the  two  former  much  decomposed. 

^  The  ^  horse'  ill  very  dmilar  to  the  hanging  wall,  bnt  eome- 
what  more  finely  grained. 

^'  The  miscellaneous  specimens,  whleb  are  not  partiotflarly  in- 
teresting at  this  mine,  comprise  crystals  presenting  fadtge  dear- 
age  surfaces,  frequently  several  inches  long,  and  one  inch  broad, 
whiA  are  smpposed  to  be  hornblende,  but  have  a  very  muck  less 
hardness  (possiUy  proceeding  from  alteration);  also  different 
varieties  of  schistose  rooks,  (me  of  whicli  is  a  mixture  of  a  dark 
cdive-cdored  mica,  with  much  apatite^  magnetic  iron,  and  incrus- 
tations of  a  transparent  or  translucent  sofk  green  mineral,  which 
contains  silica,  lime,  a  littie  magnesia  and  sesquioxide  of  iron, 
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vitb  water ;  anotlicr  is  composed  of  layers  of  ma^etio  iros, 
alternating  vith  browD  mica,  and  cootEtining  nodules  of  qaud. 
There  are  abo  mixtures  of  brown  and  browntah-oUre  mica  vitk 
hornblende,  the  latter  somewhat  decomposed ;  and  specimena  of 
homblendic  gneiss,  containing  magnetic  iron,  which  are  lacrust' 
ed  with  a  brown  substance,  of  erjstallioe  appearance  onder  the 
magnifier,  and  which,  according  to  analysis,  appears  to  be  i 
liydrated  silicate  of  magnesia,  stained  by  manganese." 

KiKQ  Mine — A  qaarter  of  a  mile  to  the  southwest  o{  tbe 
DickoraoQ  Mine,  is  the  "  t^ing  Miae,"  which  is  opened  to  the 
depth  of  thirty  feet.  The  banging  wall  rock  here  is  gneiss,  dii- 
tinctly  stratified,  and  composed  of  quartz  and  feldspar.  Thre« 
layers  of  ore  are  exposed,  each  one  separated  &om  the  other  b/ 
layers  of  rock,  as  follows  : 

lst|  a  layer  of  ore  four  feet  thick,  highly  magnetic,  oolomikari 
ABd  containing  apatite ;  2d,  intervening  rock,  micaceona  slate 
in  thin  Iamiu£e ;  3d,  ore  eight  feet  thick,  and  of  the  same  char- 
acter aa  that  of  1 ;  4th,  rock  in  laminae  composed  of  feldspar, 
quai'tz,  and  a  small  quantity  of  mica ;  5th,  ore,  feldspar,  and 
quartz  in  admixture ;  6th,  foot-wall.  The  dip  of  the  deposit 
is  54  deg. ;  its  strike  N.  £.  by  S.  W. ;  its  pitch  towards  the 
N.  E.  at  50  deg. 

The  Tiew  on  the  next  page  represents  the  relatire  positum  of 
&e  two  upper  layers  of  ore,  with  the  interrening  rock  and  wall 
rooks.  It  also  exhibits  die  columnar  structure  of  the  ora,  apd 
the  stratification  of  the  rock. 

LoGAM  Mine. — The  last  deposit  in  this  range  that  has  been 
worked  to  any  great  extent,  is  on  the  property  of  Mr.  C.  S. 
Dickerson,  and  was  formerly  designated  aa  the  Logan  Mine. 
It  is  about  two  and  a  half  miles  from  the  DickereOD  Mine,  in  a 
southwesterly  direction.  There  are  two  deposits  here,  fifty  feet 
apart,  of  which  the  larger,  or  southwesterly,  only,  has  beea 
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worked.  The  worfcin^  are 
about  fifty  feet  deep,  and  tvo 
hnndred  feet  in  length ;  and 
the  thickness  of  the  we  U 
from  seven  to  nine  fe«t.  Thi« 
mine  is  not  in  operation  at 
present. 

HiBsaiTiA  MraxB.— The 
Hibemia  Mine  tract,  eni> 
bracing  the  Beaoh^  Lover 
__  Wood,  Olendon,  Upper 
Wood,  and  Willis  mines,  are 
sititated  in  Rockawaj  Town- 
ship, tiiree  miles  and  three- 
qaarters  N.  E.  of  the  Morrii 
'  Canal,  at  Rockaway.  It  is 
^  one  of  the  oldest  mine  tra«tB 
i  in  the  State,  and  from  the 
'  earliest  settlement  of  thig 
section  of  the  Highlands,  to  die  present  time,  it  has  supplied  nn- 
meroos  forges  and  fomaces  throtighoa^;  the  country  with  ore^ 
which  has  been  manufactured  into  almost  every  variety  of  article 
for  which  this  metal  is  used. 

The  principal  deposit  in  which  these  mines  are  situated,  is  the 
most  regular  and  uniform,  both  in  regard  to  its  dimensions  and 
the  character  of  its  ore,  that  has  been  exposed  within  the  metal- 
liferous belt  of  the  Highlands.  It  crops  ont  on  the  summit  of  a 
ridge,  which,  commeodng  at  its  aoutbweetem  extremity,  at  the 
Hibemia  brook,  rises  first  abruptly,  and  then  gradnatly,  to  the 
height  of  three  hnndred  and  eighty  feet.  This  deposit  has  been 
worked  to  a  greater  or  less  depth,  as  shown  in  the  aceompaDying 
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tectioD,  for  a  distance  of  nearly  a  milo.  (See  map.*)  It  is  eoa- 
poBed  of  two,  and  in  Bomo  places  thrsB  distinot  layera  of  ore 
interetratiGed  with  micaceous  and  horobleade  eohiBtB,  of  the  fol- 
lowing character : 

Commencing  at  the  baae  of 
the  ridge  at  Hiberma  brook, 
Fig.  6  represents  a  trcms- 
rerBe  section  in  the  adit  end, 
one  hundred  and  gftj'  feet  from 
its  entrance,  dipping  sooUieast 
at  an  Sngle  of  60  deg.  The 
lajer  a,  varying  from  three  and 
a  half  to  Gve  feet  in  thickness, 
IS  a  coarsely  granule  magBet- 
0  iron  ore,  posaessing  poluity, 
columnar  in  struoture,  and  containing,  disseminated  througheat 
it,  imperfect  crystals  of  apatite,  and  dark  green  horableade. 
b  IS  three  feet  thick,  and  differs  from  a  in  that  it  eootuDS  lua 
apatite  The  ore  c  is  from  ten  to  twelve  inches  thick,  and  ift  al- 
most entirely  free  from  foreign  minerals,  possessing  a  highly 
crystalline  colomnar  structure.  The  rock  1,  constitating  Ae 
foot-wi^U  of  the  deposit,  is  a  crystalline  hornblende  schist,  com- 
posed of  black  hornblende,  greenish  feldspar,  miaatfl  gnuna  of 
magnetic  iron  ore,  and  hexagcnal  scales  of  broim  mica,  and  in 
some  places  is  interspersed  with  iron  pyrites  in  gruns,  noddea 
and  bands.    The  layer  of  rock  2,  separating  the  ore  a  aod  &,  if 

*  Th<  looitioD  and  boundaries  of  tbe  difihrtnt  nne  lota  wt*  wbkk  Ait 
tnwt  iws  beca  divided,  and  which  have  giren  origin  to  the  nxivut  nauM 
fay  which  they  are  de^gnated,  are  represented  in  the  map  and  acconpaitj'- 
ing  Bcction.  The  dotted  contour  lines,  representing  the  navglBB  of  a  serka 
of  imaginai^  hmkontal  planes^  iotsntctiiig  tlw  i»Qaot«ia  at  rertieal  mtef 
wis  of  six  feet,  show  (he  fom  and  height  of  Uie  mountain.  A  B  repre- 
sents the  outcrop  of  the  ore  depoait.  In  the  section,  the  heavy  black  lines 
repreaent  the  shafts  and  levels ;  the  inclined  parallel  lines  represent  the  ore 
already  removed,  and  the  white  portion  the  ore  still  remaining. 
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from  two  aad  ft  faidf  to  three  feet  thiak,  and  \a  a  friable  scluBt, 
composed  of  greemeh  frldapar,  blaok  hornblende,  and  brown 
mioa.  These  mineraU  are  varioaely  twociated ;  in  some  plaoei 
oconning  in  Urge  cryataU>  and  irregalartf  mixed ;  agun  in 
small  irregnlar  griuna,  interlaminated  with  each  other,  forming  a 
perfect  Bchist ;  and  in  other  places,  as  on  the  sammit  of  the 
ridge  between  the  Gleodoa  and  Upper  Wood  mines,  oocnning  in 
large,  irregnlar  maues,  varying  from  half  an  inch  to  more  than 
a  foot  in  diameter,  of  pare  feldspar,  qnarls,  mica  and  graimlar 
magnetic  ore.  The  layer  of  rock  3  is  from  svxteea  tnohes  to  two 
feet  thick,  and  is  a  hornblende  Hhis^ 
similar  to  the  rock  2,  both  in  its  ■tmctnre 
and  oomposidon.  The  nek  4^  oonsti- 
'  tating  the  hanging  wall  of  ths  deposit, 
I  is  a  fin4  grained,  hard,  crystalline  horn- 
blende Bohist,  oompowd  of  black  horn- 
blende, white  feldspy,  and  ^aartz,  con- 
tunlng  sparingly,  in  admixture,  small 
I  scales  of  brown  mioa,  and  minnte  grains 
,   of  magnetic  ore. 

Fig.  7  represents  a  transverse  section 
of  the  deposit  in  the  Glendon  Mine,  abqnt 
,  half  waj  between  the  extreme  northemt 
and  southwest  workings,  or  nidwsj  be- 
:  twe«n  the  Lower  Wood  and  Willis  Qtuwt. 
Two  layor*  of  er^  «  and  &,  am  hara  as- 
posed,  a  baiog  ei^t  feet,  and  i  sin  fart 
,  in  thinkneas,  and  Mparatad  bj  a  layer  sf 
;'  hornblende  schist  fire  feet  thigk.    Thift 
,  ore  dips  to  ^e  goatheast,  at  an  angle  of 
86  degrees,  and  has  been  worked  to  the 
depth  of  one  hnndred  and  twen^y-firo 
feet. 
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Ftg.  d  reprcMnla  «  MotiaB  of  At  fe 
post  ftt  llu most nfirtfiw)  rti  ilj  iwti^, 
At  the  Willu  Mine.  Th«  ore  dip,  fa^ 
St  an  uig1«  of  dgbty-oae  degno,  m1 
agtin,  kbotit  tbirt;  feet  &om  Ae  anfiH, 
at  sn  tngle  of  KTenty-tlme  degra& 
Onlj  o&e  bjer  of  it  hms  been  i  ijmf 
and  worked,  the  arersge  depth  of  vtiii 
is  sixty-five  fe«t,  vitb  ao  aTtnge  did- 
sees  of  Beren  feet.  This  ore  ia  gnaAr 
aod  Teiy  friable^  eolnmiiar  ia  tnt- 
tttttf  and  hifUj  magnetic,  inter^Mnd 
tlmngboat  wtlh  ojltAls  and  nodalatf 
greeiush  iKnubfend^  uid  apatite,  tk 
genenJ  character  aad  compontiao  of  Ai 
different  layen  of  ore,  and  of  t&«  id 
I  aad  interrenbg  layciB  of  rod,  an  wj 
r  similar  throa^nt,  aod  irill  ooiwipwH 
with  the  deBcription  pven  abore  at  Fti.6. 
Whether  these  three  layers  oF  ore  estend  throughoat  the'wiA 
deposit,  and  are  of  the  same  character  as  at  the  Lower  W«h1 
Mine,  is  not  yet  positively  determined.  It  ia  reasonable,  bot- 
ever,  to  infer,  from  the  great  regularity  of  the  deposit,  thatnA 
ia  the  case.  In  some  parts  of  the  deposit  the  layen  of  ore  m 
mnch  thicker  than  those  from  nbich  the  sections  are  taken.  Oa 
the  aouthweBtem  slope  of  the  ridge,  on  the  I^wer  Wood  Lot,  ti« 
ore  of  the  three  lajcrs  is  exposed  in  the  old  workings,  foarteen 
feet  in  tbickness.  How  far  tbia  thickness  of  pare  ore  may  ei- 
tend,  future  explorations  and  workings  must  determine. 

Extract  from  the  report  of  Mr.  Wurtz : 
"Miscellaneous  Specimess. — These  comprise  conglomer- 
ates of  angular  IragmcQts  of  magnetic  iron,  decomposed  feld- 
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spar,  mica,  etc.,  with  cayities  filled  with  botryoidal  crystalliza* 
tions  of  pyrites,  (these  conglomerates  are  similar  to  tibose  de- 
scribed as  occurrmg  at  the  Allen  Mine,  but  the  cementing  mate- 
rial in  this,  instead  of  ohalybite,  is  merely  ciJcite,  somewhai 
ferriferons) ;  crystals  of  feldspar,  which  i^en  broken  mfM^ 
present  in  section  zones  of  difierent  colors,  such  as  white,  gre^* 
ish  and  yiolet,  proceeding  frtmi  diiffinrent  degrees  of  alteration 
in  composition,  by  the  aetion  of  water  and  air,  assooiated  wiA 
small  hexagonal  prisms  and  plates  of  mica  (pUogopite  f) ;  seaatf 
of  white  caldte  in  micaoeofofl  schist,  which  contain  trsnsplurent 
green  and  violet  flaor  spar,  of  beautifnl  tints,  and  crystals  ef 
quarts  in  the  form  of  regular  double  hezahedral  pyramids ;  a 
rock  composed  of  nearly  pure  black  hornblende  in  lax^  erys<« 
ials ;  mixtures  of  salmon-colored  f eldqpar  vnd  green  hornblende 
in  large  crystals ;  small  hexagonal  plates  and  prisms  of  hair-^ 
brown  mica,  associated  widi  quartz  and  green,  needles  of  tremo-^ 
lite,  in  seams  of  altered  feldspar  in  magnetite/;  crystalline  no* 
dules  of  apatite,  half  an  indi  in  diameter,  in  magnetite ;  whito 
incrustations  on  gneiss,  with  a  soapy  feel,  but  containing  much 
carbonic  acid ;  chalcopyrite  associated  with  the  aboye  described 
variegated  feldspar  and  hexagonal  plates  of  mica  in  magnetite  $ 
seams  of  a  flesh-colored  calcite,  presenting  curved  cleavages,  in 
homblendio  schist.  One  crystal  of  sphene,  about  three -fourdid 
of  an  inch  in  diameter,  was  found  imbedded  in  calcite,  and  asso^ 
ciated  with  the  angular  cemented  masses  of  magnetite  above 
spoken  of.  It  gives  the  reactions  of  titanic  acid  befiore  the  blow 
pipe.  It  appears  to  be  somewhat  altered,  and  few  of  the  faces 
possess  their  original  polish,  so  tliat  satisfactory  measurements 
could  not  be  made  of  the  angles." 

The  accompanying  map,  profile  and  sections,  show  the  posi- 
tion and  extent  of  the  deposit,  as  far  as  it  has  been  worked  above 
water  level,  also  the  manner  in  which  it  as  been  mined,  and  the 
extent  to  which  the  ore  has  been  extracted ;  although  in  a  great- 
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er  part  of  the  workings,  only  one  of  the  layera   has   been  M 
moved,  leaving  one,  and,  in  some  places,  two  layers  atill  onworlol 

Thia  dqwsit  has  not,  as  yet,  been  mined  as  it  should  it 
because  of  its  many  divisions  into  mining  lota  controlled  by  dil 
ferent  persons.  The  upper  miaea  of  the  tract,  viz  :  GI«Dd«i 
Upper  Wood  and  Willis,  are  worked  by  means  of  shafts  sn 
into  the  deposit,  through  which  the  ore,  as  well  as  the  water, 
raised.  This  mode  should  be  resorted  to,  especially  wben  tJ 
price  of  iron  is  bo  low,  only  in  those  cases  where  the  position  t 
the  deposit  will  not  admit  of  an  adit  level,  through  which  the  a 
and  water  may  be  removed  without  the  expense  of  machinei] 
for  hoisting  and  pumping,  which  often  increases  the  cost  of  mil 
ing  a  ton  of  iron  to  its  full  value. 

The  key  or  great  outlet  to  this  large  and  valoable  deposit  I 
ore,  is  the  Lower  Wood  Mine,  situated  on  the  soothwesten 
slope  of  the  ridge.    By  means  of  levels  driven  into  the  dsporil 
from  this  slope  even  with  the  water  level,  and  connected  toget)^  J 
er  by  shafts  and  winzes,  for  ventilation,  and  passage  trays  ftn 
ore,  from  a  higher  to  a  lower  level,  this  whole  deposit,  aboTw| 
water  level,  mislit  be  removed  and  landed  at  the  foot  of  the  slope, 
without  the  great  expense  of  hoisting  and  pumping. 

A  railroad  route  has  been  surveyed  and  located,  which  ex- 
tends  from  the  canal,  at  Rockaway,  to  the  Lower  Wood  Mine, 
three  miles  and  a  quarter  in  length,  and  with  a  gentle  grade,  tlw 
adit  level  of  the  Wood  Wing  but  forty-seven  feet  above  the 
canal.  Thus  it  will  be  seen  that  thia  tract  possesses  onosnal 
advantages  for  extracting  the  ore  from  the  deposit,  as  well  u 
for  transporting  it  to  the  banks  of  the  Morris  Canal,  one  of  tbfl 
principal  channels  of  communication  with  the  iron  smelting  and 
manufacturing  works  in  this  State  and  Pennsylvania. 

Beach^Mine. — This  mine,  although  it  is  generally  included 
among  the  mines  of  the  old  Hiberuia  Mine  tract,  the  general 
character  of  its  ore  and  wall  rocks  being  the  same,  is  situated 


y  i>  l'^  *'^  i<  i-^"^ 
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the  pusuessiOQ  ot  Dr.  C.  oeacn,  wno  Has  "worked  it  to  the  pres- 
ent time,  and  removed  therefrom  three  thousand  tons  of  ore,  the 
greater  part  of  which  has  been  manufactured  into  blooms  at  the 
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Fig.  S  represents  a  sectioo  of  the  de< 
posit  at  tbe  most  northwesterly  workiogs, 
at  the  Willis  Mine.  The  ore  dips,  firat, 
at  an  angle  of  eighty-one  degrees,  and 
again,  about  thirty  feet  from  the  enrfacc, 
at  an  angle  of  eeyenty-three  degrees. 
Only  one  layer  of  it  has  been  exposed 
and  worked,  the  average  depth  of  which 
la  Bixty-fiTe  feet,  with  an  average  thick* 
ness  of  seven  feet.  This  ore  is  granular 
and  very  friable,  columnar  in  struc- 
ture, and  highly  magnetic,  interspersed 
thronghout  with  crystals  and  nodules  ot 
greenish  hornblende,  and  apatite.  The 
generE.1  character  and  composition  of  ^ 
different  layers  of  ore,  and  of  the  wbQ 
I  and  intervening  layers  of  rock,  are  reij 
f  similar  throughont,  and  will  correspond 
with  the  description  given  above  at  Fig.  6. 
Whether  these  three  layers  of  ore  extend  tbroaghont  the  whide 
deposit,  and  are  of  the  same  character  as  at  the  Lower  Wood 
Mine,  is  not  yet  positively  determined.  It  is  reasonable,  how- 
ever, to  infer,  ftom  the  great  regularity  of  the  deposit,  that  sucli 
is  the  case.  In  some  parts  of  the  deposit  the  layers  of  ore  are 
much  thicker  than  those  from  which  the  sections  are  taken.  On 
the  Boothweatem  slope  of  the  ridge,  on  the  I-ower  Wood  Lot,  the 
ore  of  the  three  layers  is  exposed  in  the  old  workings,  fourteen 
feet  in  thickness.  How  far  this  thickness  of  pure  ore  may  ex- 
tend, future  explorations  and  workings  must  determine. 

Extract  from  tbe  report  of  Mr.  Wurtz : 
"Miscellaneous  Specimens. — These  comprise  conglomer- 
ates of  angular  fragments  of  magnetic  iron,  decomposed  feld- 
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three-qnarters  of  a  mile  southwest  of  the  Lower  Wood  Mine.» 
on  a  ridge  that  rises  abruptly  from  the  northeast,  to  a  height  of 
five  hundred  and  twenty  feet  above  Hibemia  brook.  The  outcrop 
of  the  deposit  of  ore  is  situated  in  the  northwestern  slope  of  the 
ridge,  twenty  feet  below  its  summit.  The  deposit  averages  three 
and  a  half  feet  in  thickness,  and  dips  at  an  angle  of  80  d^ee0. 
It  is  a  hard,  coarse  grained  magnetic  ore,  interspersed  with 
nodules  and  imperfect  crystals  of  apatite  and  greenish  horn- 
blende. The  general  character  of  the  wall  rocks  is  a  hornblende 
schist,  varying  considerably  in  structure  and  composition.  A 
light  green  asbestus,  in  fibres  of  several  inches  in  length,  occurs 
frequently  in  the  hanging  wall  rock  adjacent  to  the  ore.  Cal- 
cite  in  seams,  and  crystals  (dog  tooth  spar)  occur,  associated 
with  black  hornblende  and  greenish  feldspar.    The  accompany* 

Fi&  ^-  ing  section,  (Fig.  9),  repre- 

sents the  extent  of  the  work- 
ings, and  the  location  of  the 
faults.    The  ore  has  been  re- 
• moved  in  the  deepest  shaft,  to 

TBBTXOAL    SBCnOir    OV    BEACH    MIVB,  <^  ' 

OCTOBBB,  18W.  the  depth  of  fifty-five  feet, 

and  one  hundred  and  ninety  feet  on  the  outcrop  of  the  deposit. 
The  layers  of  ore  and  wall  rock  have  been  dislocated.  The 
lines  a  a  show  the  position  and  extent  of  a  fault  that  has  shifted 
the  deposit  two  feet  towards  the  northwest,  and  the  line  b  reptt- 
sents  the  angle  at  which  the  ore  pitches  beneath  the  rock  towards 
the  northeast. 

This  ore  was  discovered  about  seventy  years  ago,  and  the 
discovery  led  to  the  location  of  the  mine  lot  and  the  working  of 
the  deposit  to  the  depth  of  ten  or  twelve  feet.  About  twenty- 
five  years  ago  it  was  worked  by  Captain  William  Scott,  to  the 
depth  of  twelve  or  fifteen  feet ;  and  two  years  ago  it  came  into 
the  possession  of  Dr.  C.  Beach,  who  has  worked  it  to  the  pres- 
ent time,  and  removed  therefrom  three  thousand  tons  of  ore,  the 
greater  part  of  which  has  been  manufactured  into  blooms  at  the 


forgCB  in  the  vicinity,  and  the  remainder  sold  as  faroace   ore. 
The  blooms  have  been  manufactured  chiefly  into  hoop  iron. 

Beacqglend  Mine. — This  mine  13  situated  on  the  aortheast- 
em  border  of  Beacbglono  pond,  about  one  mile  Bontheast  of  the 
HibETnia  Mine  tract.  It  vas  opened  about  eizty  years  ago,  and 
worked  only  a  few  feet  in  depth  and  upon  the  Burfaee.  Fonr 
years  ago  the  vork  was  resvmed,  and  carried  to  a  considerable 
extent,  exposing  the  layers  of  rock  and  ore  in  two  different  lo- 
calities, y'lz  :  Ist,  in  what  is  known  ae  the  Southwesterly  open- 
ing, which  is  ntuated  on  the  border  of  Beacbglenn  pond,  and 
has  been  worked  t^ee  hundred  feet  on  the  deposit,  and  fifty  feet 

Kg.  10. in  depth.     The  annexed 

^l.  trauBverse  section  (Fig.  10), 
'I  shows  the  relative  position 
J  and  character  of  the  layer 
I  of  rock  io  which  the  ors  is 
I  found ;  a  is  a  bard,  compact 
D  laminated  rock,  compoMd 
i  of  quartz  and  feldspar,  in- 
terepezsed  spcjiDgly  wiUi 
graiDB  of  magnetio  iron  ore  and  scales  of  brown  mica,  and  iS 
transversed  by  nnmerons  joints  at  right  angles  to  tlie  planes  of 
lamination ;  b  and  d  are  schists  composed  of  white  feldspar, 
black  hornblende,  brown  miea,  and  grains  of  magnetic  iron  ore, 
in  about  equal  proportions,  sparingly  interspersed  with  small  im- 
perfect crystals  of  quartz ;  c  is  the  layer  that  has  been  removed 
fbr  its  ore.  It  is  a  coarse,  grannlar  rock,  averaging  five  feet  in 
tibicknesB,  and  composed  of  white  feldspar,  black  hornblende, 
brown  mica,  and  magnetic  iron  ore ;  the  latter  generally  pre- 
dominating over  the  other  constitnent  minerals ;  e  is  a  hard  feld- 
Bpathio  sohiflt,  containing  hornblende  and  magnetic  iron  ore  in 
admixture ;  the  mica  entering  but  sparingly  therein.  The  strata 
•  an  very  much  curved  and  contorted ;   that  which  costaios  the 
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greatest  proportion  of  ore,  dips  at  the  surface  towards  tie  notUi- 
■west ;  bat,  twen^-fiye  feet  belov  the  snrfaoe,  it  cnrres  and  dips 
Blightl;  to  the  sontheaat. 

2d.  The  Qortheaetem  opemng  is  sitnated  apparently  ia  a  con- 
tlnnatioD  of  the  same  deposit,  abont  four  hundred  yards  &om  it. 
The  ore  here  possesses  &e  sane  general  character  as  in  the 
Other  opening,  and  afibrds  the  same  indubitable  eridenee  of  an 
aqueoos  origin,  contemporaneouB  with  the  depoution  of  the 
roo^  strata.  The  accompanying  transrerBe  section  (Fig.  11), 
exhibits  the  oharaotar  of  the 
I  difierent  layers ;  a  is  a  soft, 
I  ooarse,  granular  admixture 
I  of  white  feldspar,  blade 
I  hornblende,  and  magnetic 
liroi  ore,  whioh,  nt  being  ex- 

■  posed  to  the  atmosphere 

■  (OTtmbles  and  sets  free  its 
Honuunw  Hcnoir.  oonstttuent  mineralij    b  is 

.composed  of  qoartz,  feldspar,  and  a  little  hornblende,  interlam- 
inated  with  bands  of  magnetic  iron  ore,  from  one-half  to  two 
inches  thick.  It  possesses  a  highly  crystalline,  oolomnar  struc- 
iure,  as  distwctly  marked  as  in  the  larger  deposits,  of  several 
feet  in  thickness ;  c  is  similar  to  the  latter,  except  that  it  con- 
tuns  a  greater  proportion  of  hornblende,  and  less  magnetic  ore ; 
d  is  composed  of  quartz,  feldspar,  and  magnetic  ore  in  lamijue, 
varying  from  half  an  inch  to  an  inch  in  thickness ;  e  is  composed 
chiefly  of  quartz  and  magnetic  ore,  in  irr^;ular  masses  and 
nodules ;  /is  composed  of  feldspar,  quarts,  and  magnetic  ore  in 
distinct  laminse.  The  portion  of  the  deposit  that  has  been  re- 
moved, is  represented  at  c  and  d,  and  Taiies  from  fire  to  eight 
feet  in  thickness.  Its  average  proportion  of  magnetic  ore  is  abont 
one-third;  of  feldspar  one-third  ;  of  hornblende  and  mica  each 
one-sixth.  Its  crumbling  is  dae  to  the  decomp<»ition  of  the 
feldspar.    The  deposit  is  nearly  vertical,  dipping,  near  the  sur- 
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face,  slightly  towards  the  northwest, 
but,  a  few  feet  from  the  snrface, 
curying  towards  the  soatheaBt.  It 
has  been  worked  to  the  depth  of 
twenty  feet,  and  three  hundred  on 
il3  line  of  beariDg. 

KiTCHELL   ABD      MciR    MlSBS. 

— Three  quarters  of  a  mile  south- 
west of  the  Beach  Mine,  on  the  same 
ii']ge,  occur  the  Kitchcll  and  Moir 
Mines,  the  general  character  of  the 
ore  and  wall  rocks  of  which  are  am- 
ilar  to  those  of  the  Beach  Mine. 
The  ore  deposit  is  two  feet  thick, 
and  dips  at  an  angle  of  1o  degrees 
towards  the  southeast.  The  Kitch- 
cll Mine  has  been  worked  to  the 
depth  of  one  hundred  and  thirty 
feet,  and  upwards  of  two  hundred 
feet  on  the  deposit. 

SwEEn's  Mine. — Three  miles 
southwest  of  the  Kitchell  Mine  is 
the  Sweed's  Mine.  It  is  situated 
on  the  bank  of  the  Morris  Canal, 
one  mile  east  of  Dover.  The  out- 
crop of  the  deposit  of  ore  ia  on  the 
southeastern  slope  of  a  hill ;  the 
highest  point  of  this  outcrop  being 
seventy  feet  above  the  level  of  the 
ivater  in  the  canal.  There  are  two 
ailita  to  this  mine,  a  and  b  (Fig.  12), 
entering  the  side-hill  at  a  distance 
of  about  one  hundred  yardsfromthe 
canal,  and  being  at  their  entrance, 
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one  seyen,  and  the  other  thirteen  feet  above  it.  They  eat  tiie 
deposit  thirty,  and  sixty  feet,  respectiyely,  below  the  surface  j 
that  at  a,  howeyer,  bebg  connected  with  the  plane,  is  the  one 
nsed  at  present  in  taking  oat  the  ore. 

The  workings  at  this  mine  ai^  rather  extended  than  deep,  the 
ore  haymg  been  remoyed  from  the  whole  length  of  the  deposit, 
as  the  workings  were  extended  downwards.  The  northeastern 
brest  has  been  driven  to  a  distance  of  six  hondred  and  eighty 
feet  from  the  plane,  and  a  gallery  has  been  driven  back  of  the 
plane,  in  an  opposite  direction,  for  a  distance  of  one  hondred 
and  eighty-three  feet.  There  are,  at  present,  bat  two  stopes 
worked,  although  a  new  one  is  in  progress.  These  worked,  are 
designated  as  the  middle  and  bottom.  The  middle  stope  is  seven 
hundred  and  thirty  feet  from  the  plane,  measori^g  on  the  gallery 
leading  to  it;  the  bottom  stope  is  two  hundred  and  ten  feet  from 
the  foot  of  the  plane,  measuring  in  the  same  way.  The  deepest 
working  in  the  mine,  which  is  now  the  sink,  is  one  hundred  and 
seventy-five  feet  below  the  surface.  There  are  two  shafts,  at 
present,  open  at  the  surface,  one  of  whichj  the  pump,  a,  meas- 
ures eighty-five  feet  in  dq^th.  This  shaft,  as  will  be  seen  from 
the  measurement,  does  not  reach  to  the  bottom  of  the  nune;  and 
the  water  is  raised  at  successive  liftsCromcmegallery  to  another. 
The  other,  called  the  chain  way,  or  grass  shaft  A,  is  sunk  one 
hundred  and  eighty-eight  feet  below  the  surfiMM. 

The  thickness  of  the  deposit  at  the  northeast  stope  is  nine  feet 
but  is  here  mixed  with  seams  of  roek ;  at  tiie  middk  stope,  the 
ore  measures  thirteen  feet,  and  at  the  bottom  stope^  ten.  To- 
wards the  southwest,  it  becomes  narrower;  andiathemnkitisbut 
three  feet.  At  di&rent  places,  along  the  plane,  the  thickness 
measures  three  and  a  half,  two,  and  two  and  a  half  feet.  The 
thickness  in  the  gallery,  at  the  southwest  end,  back  of  the  plancy 
is  one,  and  one  and  a  half  feet.  The  average  dip  is  67  deg. 
N.W. 


The  following  are  cxtrftots  from  Mr.  Wartz'a  report : 

"  This  large  mine,  important  toth  on  accountof  its  conTenient 
proximity  to  the  canal  and  the  very  large  quantity  and  valoable 
quality  of  ore  which  has  heen,  ^nd  still  is,  taken  out  of  it,  is 
worked  upon  an  extensive  but  irregular  hed  of  ore,  or  rather  of 
a  mixture  of  ore  and  black  hornblende,  which  has  the  nsnal 
Stratum-like  form  and  correspondence  with  the  beds  of  the  eor- 
roondiog  crystalline  schists  in  its  N.  E.  and  S.  W,  strike  and 
steep  dip  to  the  S.E.  The  'vein,'  so  callcdby  the  miners,  is  made 
Dp  of  a  series  of  subordinate  beds  or  seams,  mostly  composed  as 
above  stated,  of  mixtures  in  variable  proportions,  of  magnetic 
iron  and  black  hornblende  in  crystals  of  considerable  size,  same 
Beams  however  being  composed  of  magnetic  iron,  more  or  less 
pure,  and  some  of  feldspar  or  quartz.  Neither  pyrites  nor 
phosphate  of  lime  were  observed  to  be  present  in  the  ore  at  any 
time. 

**  The  Epecimene  were  collected  from  three  parts  of  the  mine, 
from  the  N.  E.  and  S.  W.  extremities  of  the  present  workings, 
and  from  a  point  intermediate  between  them,  called  the  middle 
atopes.  These  three  points  are  at  diSerent  elevations,  the  N.  E. 
Slopes  being  nearest  the  surface  of  the  ground,  the  S.  W.  slopes 
(he  deepest  part  of  the  mine,  and  the  middle  stopes  intermediate 
between  them.  A  great  portion  of  the  mine  lying  still  farther  to 
the  S.  W.,  from  which  the  ore  has  been  wholly  or  partially 
worked  out,  is  inaccessible,  in  consequence  of  the  colamna  of  ore 
left  to  support  the  hanging  wall,  at  the  time  it  was  worked,  hav- 
ing been  removed,  and  the  earth  from  above  allowed  to  fall  in, 
and  fill  up  the  excavation. 

"(1.)  At  the  X.  E.  stopes  the  hanging  wall  is  a  feldspathic 
schist,  contuning  a  little  quartz  and  some  lamiuse  of  black  horn- 
blende and  magnetic  iron. 

"  The  ore  taken  from  the  central  portions  of  the  hed  ia  a 
coarsely  granular  mixture  of  black  hornblende  and  magnetic 
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iron  in  TariaUe  proportionf .  An  imperfboily  deteloped  soliitf- 
tose  strootore  aiqpeared  in  some  plaoes.  It luuino  jcMnted itrno- 
tora. 

^^  The  foot-wsU  10  Tory  nmikr  in  appearsnoe  to  tbe  (n%  Vnt 
bM  a  qnite  distinot  Bohistoie  itmotnre,  and  contains  more  horn- 
blende,  together  wiih  eooeiderable  feUapar.  It  seema  probable^ 
baweYer,  that  at  tbia  place  the  true  iboi-wall  had  not  been 
seaohed,  and  that  this  waa  one  of  iibe  poorer  eeams  of  flie  ore 
bad,  lying  in  prozimify  to  the  feofr-^fvaU. 

^^(S.)  At  the  middle  itopee  tiie  hanging  wan  is  a  miztBreof 
oryatabof  ooaiiderabla  siae  of  blaek  h<Hrnblflnde,  feldqpar  and 
magaetic  iron,  haying  a  donbtftil  schiatoae  etraatore. 

*^  The  CM  is  predeely  similar  to  that  at  Ae  N.  E.  atopea, 
with  sometimes  a  few  joints.  It  is  also  inJBstaeity  sdhirtoae 
in  places. 

^^  The  fiaot-wall  is  an-  mdistineUy  sehistosoi  small  graaolar, 
cryBtalline,  feldspaihic  rook,  with  a  little  qoarti  and  a  few  mi- 
nute grains  of  msgnetite  initeaveised.  It  contains  also  some 
pyrites. 

^'(8.)  At  the  S.  W.  stopes,  the  hanpng  wall  is  %  mixture  of 
large  crystals  of  llMh-colored  feldspar  and  qnartx,  with  a  ftw 
grains  of  magnetic  iron  interspersed.  It  has  a  schistose  stmc- 
tore,  sometimes  howerer  imperfectly  developed. 

^^  The  ore  is  large  granular  and  crystalline ;  sometimes  schis- 
tose) some  lamin»  consisting  of  altered  hornblende;  and  some- 
times very  pore,  with  a  jointed  stmctnre.  It  is  somewhat 
stained  with  Kmonite. 

^^  The  foot-wall  is  a  small  granular  feldspathio  rock,  cont|4n- 
ing  intermixed  grains  of  magnetic  iron,  and  sometimes  seams  of 
the  same  mixed  with  hornblende.  It  has  in  most  places  no  viai- 
ble  schistose  structure. 

^^  (4.)  Specimens  were  also  taken  of  a  ^  horse'  found  in  the 
ore;  which  is  a  crystalline  feldspatiiic  rock,  apparentiy  destitute 


of  sctiistoeo  etrnctare,  containing,  in  some  places,  Bome  diffused 
brown  mica,  and  in  others  diffused  particles  of  magnetic  iroo. 

"{5.)  The  miscellaneous  BpecimenB  comprise  masses  of  feld- 
spar presenting  cleavage  surfaces  an  inch  in  diameter,  which  be- 
long to  the  species  orthoclase,  according  to  measuremeot  of  the 
angle  between  the  cleavages ;  seama  of  magnetic  iron  in  feld- 
spathic  gneiss,  showing  the  junction  of  the  ore  and  rock ;  a  schist 
of  a  peculiar  and  beautifal  appearance,  composed  of  a  mixture 
of  brown  or  hlack  mica  with  a  white  altered  feldspar,  the  plates 
of  mica  being  oblong  and  arranged  in  a  parallel  manner  ;  seams 
of  feldspar  composed  of  large  crystals  in  horoblendic  gneiss  ; 
incrustations  of  dog-tooth  spar  in  seams  in  the  ore.  There  were 
also  several  specimens  ^hich  time  has  not  yet  permitted  me  to 
examine,  such  as  some  crystals  apparently  of  a  zeolitio  mineral ; 
a  blue  or  violet  colored  substance  in  amorphous  incmstaUons,  etc. 
A  specimen  was  also  found  containing  many  minute  crystals  of 
idroon." 


Having  described  the  geological  ocenrrenoe  of  the  principal 
deposits  of  iron  ore,  in  this  part  of  the  metslliferom  belt  of  the 
Highlands,  a  few  general  remarks  on  the  principles  of  a  proper 
system  of  mining,  as  applied  to  these  and  similar  metalliferous 
deposits,  are  deemed  of  essential  importance,  in  connection  ^ith 
&eir  development. 

On  account  of  the  great  abundance  and  accessibility  of  the 
ore,  that  attentJon  has  not  been  pud  to  a  systematic  and  econom-. 
ic  plan  of  extraction  which  the  nature  of  the  art  demands. 

The  manner  in  which  the  iron  ore  of  this  district  has  been 
hitherto  chiefly  extracted  from  its  bed  is  as  follows :  A  depout 
of  ore  having  been  discovered  in  the  summit  of  a  hill  or  motin- 
bun  ridge,  operations  are  commenced  at  its  ontcrop,  either 
removing  it  for  a  distance  on  the  snrface,  or  sinking  into  U, 
imtil  the  work  becomes  too  expensive  on  account  of  the  water 
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which  accumulates)  or  on  account  of  the  deficiency  of  machinery 
for  raising  the  ore  and  removing  tho  water.  Eyen  when  ma- 
chinery is  erected,  it  is  often  imperfectly  adapted  to  the  work^ 
and  thus  renders  the  expense  of  the  work  too  great  to  be  con* 
tinned.  There  is  also  but  little  attention  paid  to  the  proper 
construction  of  mines,  regard  being  had  only  to  the  extraction  of 
the  ore  at  the  time,  and  no  provision  being  made  for  extensions 
which  may  hereafter  become  necessary.  This  frequently  results^ 
sooner  or  later,  in  unprofitable  and  dangerous  workings. 

Exploring  for  Ore. — ^A  gradual  increase  in  the  manufac- 
ture of  iron  from  its  ore,  in  this  country,  has  of  late  led  to  the 
exploration  of  the  iron  region  of  this  State  in  search  of  that  ma* 
terial.  A  knowledge  of  the  geographical  range  of  its  belts,  to- 
gether with  their  geological  position  and  character,  as  delineated 
in  the  preceding  pages,  will  serve  to  guide  the  explorer  in  hia 
researches  for  undiscovered  deposits,  and  also  for  adopting  plans 
by  which  they  may  be  worked  to  the  best  advantage. 

The  following  facts,  having  a  practical  bearing  on  their  disco- 
very and  working,  have  been  determined : 

1st.  C^graphically,  the  deposits  of  ore  occur  in  a  series  of 
parallel  belts  crossing  the  Highlands,  in  a  northeasterly  and 
southwesterly  direction. 

2d.  Each  belt  is  composed  of  a  series  of  deposits  having  the 
same  general  direction  and  inclination,  coinciding  with  the  strike 
and  dip  of  its  accompanymg  rocks. 

8d.  As  a  general  rule  each  deposit  is  exposed  at  the  surface 
only  to  a  very  limited  extent,  on  account  of  its  pitch  beneath  the 
rocks,  towards  the  northeast. 

4th.  The  outcrop  of  ore  generally  occurs  on,  or  near,  the 
summit  of  a  hill  or  mountain  ridge* 

5th.  The  deposits  are  traversed  by  numerous  joints  and 
faults,  frequently  displacing  portions  of  them  to  a  considerable 
distance. 

From  these  facts  it  will  be  observed  that  the  explorer  would 
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be  more  likely  to  succeed  in  Ms  researches  for  ore,  if  he  ehoiU^ 
come  within  the  range  of  a  metalliferous  belt,  although  this  is 
sot  to  be  coaBidered  as  an  cstablifihcd  rule,  for  deposits  some- 
times occur  at  a  considerable  distance  from  the  conceded  limits 
of  a  belt.  Examinations  should  be  made  on,  or  near,  the  eum- 
mit  of  bills  and  ridges,  also  at  their  base  ;  the  former  would  lead 
to  the  discovery  of  the  outcrop,  while  the  character  of  a  loose 
piece  of  rock>  and  sometimes  ore,  found  along  the  base  of  die 
ridge,  would  indicate  that  it  had  been  detached  from  its  bed  on 
the  summit,  or  side,  and  rolled  down  its  slope.  As  io  many 
oases  the  wall  rocks  of  a  deposit  of  ore  possess  the  same  general 
character  for  a  considerable  distance,  a  knowledge  of  them  will 
assist  in  locating  a  deposit  which  may  be  capped  with  rock. 

On  account  of  the  highly  magnetic  property  of  the  ore,  die 
magnetic  needle,  or  surreyor's  compass,  is  an  instrument  very 
generaUy  used  in  exploring  for  it ;  and  although  it  indicates  the 
presence  of  magnetic  iron  ore,  yet  it  cannot  be  relied  on  as  to 
the  quantity  and  extent  of  the  deposit.  This  is  due  to  die 
almost  universal  occurrence  of  magnetic  iron  ore  either  in  grains, 
seams,  bands,  etc.,  as  a  constituent  of  the  gneissoid  and  granitic 
rocks  of  this  region. 

A  great  variety  of  needles,  or  «ompasses,  has  been  manufac- 
tnred  as  best  ad^ted  to  this  purpose,  depending  chiefly  on  the 
manner  in  which  the  needle  is  monnted.  It  is,  however,  conceded 
by  those  who  are  ezpeiienoed  in  the  use  of  these  instruments, 
that  the  common  pocket  box  compass  is  as  well  adapted  and  re- 
liable as  the  more  complicated  and  costly  instruments  made  ex- 
pressly for  this  purpose. 

The  ordinary  way  of  using  the  pocket  compass  in  exploring 
for  ore,  is  as  follows :  the  explorer,  holding  it  in  his  hand,  near 
the  ground,  taking  care  to  keep  it  level  that  the  needle  may 
swing  freely,  crosses  the  locality  under  examination  in  a  north- 
westerly or  southeasterly  direction,  at  right  angles  to  the  general 
direction  of  the  deposit,  at  the  same  time  closely  watching  the 
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moyements  of  the  needle.  If  magnetic  iron  ore  be  present,  tbe 
magnetic  pole  of  the  deposit  {the  deposits  generally  possessing 
magnetic  polarity)  which  is  nearest,  will  begin  to  attract  the 
opposite  pole  of  the  needle,  and  this  attraction  will  continue  to 
grow  stronger  until  a  position  is  reached  directly  oyer  it.  The 
needle  will  then  settle  firmly  in  the  direction  of  the  longer  axis  of 
ihe  ore  deposit,  and  if  the  attraction  be  strong  it  will  not  mo?e 
from  that  position  even  though  the  compass  be  shaken.  Some- 
times, as  the  ore  Ues  in  pan^el  beds,  two  or  three  successive 
attractions  will  be  observed,  the  needle  at  each  time  behaving  in 
a  similar  manner.  A  very  good  illustration  of  the  attraction  and 
repulsion  of  different  poles  of  the  magnet  may  sometimes  be  ob- 
tained by  walking  upon,  and  in  the  direction  of  the  ore  depottt. 
When  a  certain  point  is  reached,  the  needle  will  be  xevereed* 
There  are  two  places  on  the  deposit  at  the  Richard  Mine  where 
this  is  exhibited. 

The  indications  of  the  compass  are  often  very  deceptive ;  for 
the  needle  may  stand  very  firmly  where  there  is  but  a  small 
mass  of  ore,  if  it  be  near  the  surfiMe ;  and,  on  the  other  hand^ 
if  it  be  some  distance  below  the  surface,  the  needle  may  give  but 
a  very  faint  indication,  when  in  reality  there  is  a  large  body 
of  ore. 

Having  located  a  deposit  of  ore,  its  prolftkble  extent  and  quality 
diould  be  determined  before  making  arrangements  for  working  it 
on  a  large  scale.  This  is  necessary  on  account  of  the  frequent 
occurrence  of  bandss  bunches^  and  seams  of  ore,  whkdi  do  not 
expand  to  any  considerable  size.  The  manner  of  determining 
its  probable  quantity  depends  on  the  nature  of  the  locality,  ex- 
tent of  the  outcrop,  etc.  This  is  generally  done  by  sinking  small 
test  or  trial  shafts,  cross-cuts,  borings,  etc.  Having  determined 
by  these  examinations  that  the  extent  of  the  deposit  and  quali^ 
of  the  ore  are  of  a  character  to  warrant  the  opening  of  the  minsy 
and  extending  the  workings  to  an  indefinite  extent,  a  survey  of  the 
premise?,  showing  the  irregularities  of  the  surface,  the  position 
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of  tho  deposit  both  aa  regards  its  strike,  dip,  etc.,  shoald  be 
made  and  plotted  on  paper,  before  a  bammer  or  pick  is  used. 
Snch  a  survey  will  enable  tho  experienced  mining  CDgineer  to 
determine  the  most  feasible  plan  for  conducting  his  operations,  a 
matter  of  the  greatest  importaace  in  working  iron  mines  la  this 
region,  where  the  value  of  ore,  in  proportion  to  ita  balk,  ia  very 
small. 

Open  Wohkincs. — The  simplest  method  of  mining  is  by  what 
are  called  "  open  workings  ;"  but  this  is  only  applicable  where 
the  mineral  ia  in  large  quantity  and  near  the  surface.  The  plan 
usually  followed  in  this  case  ia  first  to  strip  off  all  the  earth,  or 
other  Buperincnmbent  material,  and  then  to  conduct  the  work- 
ings in  regular  terraces,  so  as  to  facilitate  the  removal  of  the  ore 
and  rubbish  with  tho  least  possible  expense.  The  crumbling  or 
washing  down  of  the  sides  muat  be  guarded  against,  by  giving 
them  a  proper  slope  or  by  props  of  timber ;  and  ditches,  or  w«- 
ter  drains  and  surface  drains,  mast  be  dug,  in  order  to  keep  tiie 
workings  dry,  as  far  as  possible,  in  wet  and  stormy  weather,  and 
during  the  winter  season.  The  mine  that  has  been  worked  moat 
extensively  on  this  principle  is  that  at  Andovcr,  Sussex  Co. 

Uhde&gboukd  WoBKiiras. — The  other  method,  and  that 
which  in  moat  oases  has  to  be  resorted  to,  Is  by  underground  or 
Sabterraneous  workings.  These  are  commenced  and  continued, 
either  by  shafts,  or  levels,  or  both,  as  the  nature  of  the  groond 
and  the  position  of  the  deposit  may  demand. 

In  all  cases  where  the  configuration  of  the  surface,  and  the 
situation  of  the  mineral  deposit  will  allow,  an  "  adit-level " 
fihonld  he  driven  either  in  the  deposit  or  from  the  lowest  ground 
adjoining.  When  the  deposit  crosses  the  general  direction  of 
the  ridge,  or  hill,  in  which  it  la  situated,  the  adit  should  be 
driven  into  it  upon  ita  course.  The  Wood  Mine  at  Hiberoift,  is 
a  good  illustration  of  this  kind  of  adit.  Bat  when  the  deposit 
runs  along  the  side  of  a  ridge  or  hill,  parallel  to  its  course,  the 
«di(  most  be  oat  through  the  adjacent  rocks,  which  is  frequently 
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a  yery  ezpensiye  nndertoking.    In  ihe  case  of  a  ^^  shaft,''  which 
is  the  other  alternative,  the  cost  of  machinery,  of  pumps,  repairs 
and  attendance,  are  to  be  considered.    When  the  nature  of  the 
surface  will  not  allow  an  adit-level,  a  shaft  must  be  sunk,  its 
location  being  determined  from  the  position  of  the  deposit,  its 
dip,  etc.    When  a  deposit  of  ore  has  been  remoyed  aboye  the 
adit-level,  the  working  is  continued  by  means  of  shafts,  through 
which  the  ore  may  be  raised,  and  the  water  pumped  to  the  leyel. 
TiMBERiKo. — ^In  all  shafts  or  levels  which  are  sunk  or  driven 
through  earth  or  loose  rock,  the  practice  of  ^^  timbering ''  must 
be  resorted  to,  in  order  to  prevent  these  substances  from  falling 
into,  and  filling  up  the  excayation.    The  wood  most  generally 
used  for  this  purpose,  in  the  New  Jersey  iron  mines,  is  chestnut ; 
though  locust*,  white  oak,  red  oak,  red  pine,  or  any  other  durable 
wood,  will  answer  the  purpose.    It  should  be  flattened  on  two 
sides,  stripped  of  the  bark  and  seasoned,  before  it  is  put  into  the 
mine.    Its  size  should  not,  as  a  general  rule,  exceed  ten  inches 
in  thickness,  on  account  of  inconvenience  in  handling,  as  ma- 
chinery or  pulleys  cannot  well  be  used  in  a  mine,  and  the  sticks 
must  consequently  be  set  by  hand. 

The  timbering  of  a  shaft  is  usually  rectangular  in  form ;  and 
in  most  mines  requires  only  to  be  carried  through  the  loose  earth 
and  disintegrated  portions  of  the  rock  above,  or  until  solid  rock 
is  reached,  which  is  usually  not  over  thirty  feet ;  here  it  rests 
on  a  bed  cut  in  the  rock,  sufficiently  solid  to  prevent  its  displace^ 
ment.  The  timbering  in  an  adit  is  dififorent  from  that  in  a  shaft, 
being  somewhat  smaller  at  the  top  than  at  the  bottom  on  account 
of  inclining  side  posts,  in  order  to  resist  the  pressure.  It  should 
usually  be  six  or  seven  feet  high,  five  or  six  feet  wide  at  the  bot- 
tom, and  three  at  the  top.  The  timbering  in  the  galleries 
and  other  parts  of  the  mine  consists  merely  of  heavy  timbers  ex- 
tending from  wall  to  wall,  one  end  being  set  into  a  step  cut  into 
the  foot- wall  to  receive,  and  the  other  bearing  against  the  hang- 
ing wall.    If  the  wall  be  slaty  or  unsound,  the  timber  may  bear 


sgaiDst  a  -wall-plate  of  plank,  in  order  that  it  may  give  snpport 
to  a  largo  Burface- 

Extraction  of  Ore. — After  the  shafts  bare  been  souk  Mid 
galleries  run  borlzontalljr  from  them,  the  noHc  of  extracting  ore 
b^ina.  This  ia  done  by  what  is  called  "  stoping,"  or  working 
in  eteps.  There  are  two  methods  of  doing  tlus,  one  called  ovei' 
hand,  and  the  other  underhand  stoping.  The  difference  between 
them  ifl,  that  in  the  former  the  ore  is  removed  from  below  up- 
wards; while  in  the  other  method  it  Is  removed  from  ahoTd 
downwards.  The  latter  method  is  uanaily  adopted  in  this  region, 
and  is  considered  the  most  economical.  A  good  illustration  is 
given  in  the  section  of  Sweed'a  Mine,  (Fig.  12,  page  230),  show- 
ing three  atopea.  The  lean  ore  and  rnhhish  is  piled  upon  the 
timbers  put  in  to  support  the  walls,  thus  forming  what  are  termed 
"etullB."  In  these  piles  of  rubbish,  openings  called  '*  mills, 
passes  or  shoots,"  are  left,  through  which  the  ore  may  be  thrown 
down  into  a  car  on  the  level  or  gallery  below.  The  rubbish  piled 
upon  the  timbers  forms  an  additional  support  to  the  walls  in  those 
parts  from  which  the  ore  has  been  removed.  It  ia  a  great  fault 
in  moat  of  these  iron  mines  that  too  much  stoping  Borfaoe  ifl 
exposed.  The  reason  of  this  is,  that  the  deposits,  in  most  in- 
stances, are  so  wide  and  so  pure  that  they  are  removed  without 
leaving  any  rubbish  to  support  the  walls.  The  mines  are  thoB 
so  open  as  to  be  very  dangerous  for  the  workmen.  When  there 
is  not  enough  rubbish  furnished  by  the  mine  it  may  be  obt^ned^ 
when  the  underhand  method  is  pursued,  by  cutting  away  die 
timbers  and  letting  down  that  from  above ;  and  when  aiongh  is 
not  furnished  by  this  expedient,  it  may  be  thrown  down  Crom  tbo 
surface.  This  method  is  advantageously  pursued  at  Sweed's 
Mine. 

Hauling  and  Hoisting. — In  beginning  to  sink  a  shaft,  for 
the  firat  fifty  or  sixty  feet,  the  ore,  rock  and  rubbish,  may  be 
raised  by  means  of  a  common  windlass,  such  as  that  used  in 
wella.    When  the  shaft  does  not  exceed  cue  hundred  and  £ifty 


341 

feet  in  deptb,  the  Tork  may  be  dose  econoioically  by  &  horse ; 
and  the  machine  need  for  tlus  porpoae  is  called  a  horBe-whim,  a 
Fra.  IB.  good  form  of  which 

is  represented  in 
Fig.  13.  Sometines 
an  ammgement  for 
pumping  is  connect- 
ed Tith  it,  as  sem 
in  the  same  figure. 
The  horse,  by  torn- 
the  sweep  /,  winds 
tiiie  chain  upon  the 
drum,  and  thns 
twme  tiie  "kibble," 
whioh  is  mads  to 
deweid  by  r*fm- 
3ng  Ilia  Motioa  of 
<&»  nraep.  H,Mvi- 
«nr,  the  diaft  woQods  onr  hondred  ind  Stij  fleet  ia  ^th,  water 
or  steua  fwwee  limj  be^mere  adnnt^peedy  entpkyad^.tfantih 
either  of  these  may  be  aaonomieallj  used  «t  the  Tiry  begi^ngi 
provided  optiEatioDi  att  carried  on  to  a  great  ertent. 

In  Sweed'fl  and  Hoant  PlMauA  naiBt,  1b»  hoisting  is  done 
by  water  power.  The  vranffament  of  the  maobinery  naed  fir 
tiiis  purpose  at  Sweed^s  Minej  ia  duwra  in  Fig^  14 ;  a  is  lihe 
water  wheel,  oooaeotad  by  bouu  of  mitn  gearing  with  tiia 
chain  drum.  The  motaao-is  lererwd  by  neans  of  this  sliding 
olntoh  d,  which  connecta  the  dram  with  either  of  the  mitre 
wheels  e  or  /,  as  a  forward  or  "backward  motion  is  required. 
The  motive  power,  by  diis  arrangement,  may  be  always  in  one 
direction,  as  ia  necessarily  U>e  case  :wben  water  is  nsed. 

In  the  use  of  steam  power  rarioiis  kinds  (tf  engines  are  employed. 
Tboae  at  the  Qlendon  and  fiyrwn  mines,  (see  Fig.  15)  are  very 
conrenient  in  form  for  small  workinss,  being  simple  in  tbarcon- 
16 
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Btnction  and  arrangemeiit.  Tliey  are  provided  with  two  eccen- 
trics, e  e,  by  which  the  motion  may  be  reversed.  The  valve 
may  alao  be  worked  hy  hand,  for  a  short  Ume,  by  meaos  of  the 
lever,  I,  attached  to  the  rocking  shaft ;  d,  is  the  chain  drum ; 
and  c  iix6  connecting  rod  which  works  the  pump. 
Fig.  16. 


In  removing  the  ore  from  the  stope  to  the  inclined  plane,  or 
ahai^,  a  car,  (Fig.  16)  ia  generally  used,  which,  if  the  gallery  be 
not  too  long,  ie  easily  pushed  by  hand,  the  floor  of  tlie  gallery 
being  generally  slightly  inclined  for  this  purpose,  as  well  as  for 
carrying  off  the  water.  The  cars  generally  used  at  the  iron 
mines  hold  from  one  to  one  and  a  half  tons  of  ore.  They  hare, 
at  one  ttai,  a  door,  through  which  the  load  ia  diaoharged.  When 
fiie  mine  is  worked  entirely  by  shafts,  cars  are  sometimes  osed  for 
bringing  &e  ore  from  the  stope  to  the  shafi,  where  it  is  trans- 
ferred  to  buckets,  and  then  raised  to  the  surface.  But  this 
plan  causes  much  unnecessary  labor,  as  the  object  might  he 
equ^ly  well  effected  by  runmng  the  cars  upon  a  platform,  and 
then  raising  them  to  the  surface — an  operation  which  woold  dis- 
pense with  the^labor  of  transferring  tho  ore  from  the  c&rs  into 
-the  "kibble.^'^The  same  object  might  be  effected  hj  running 
the  cars  themselves  up  an  inclined  plane  to  the  surface.  When 
the  dip  of  the  deposit  does  not  exceed  40  or  50  deg.,  the  plaoe 
may  be  on  its  foot  wall,  as  at  the  Byram,  Sterling  and  other 
mines,  or  it  may  be  in  the  direction  of  the  deposit,  as  seen  in 
the  section  of  the  Swoed'B  Mine,  the  arrangements  for  the  work- 
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ing  of  which  are,  pwhaps  as  economical  as  any  adopted  tlirongli- 
oat  the  Highlands.  There  are  ttro  adits  to  this  taitte,  perpeu' 
dicalar  to  the  direction  of  the  deposit,  and  entoring  the  hill  at  a 
and  b.  The  ore  here  is  loaded  into  the  cars  at  the  stopes,  and 
then  pushed  by  hand  to  the  plane  c,  where  a  chain  is  attaohel 
to  them,  h;  which  they  are  raised  as  far  as  the  gallery  e.  Then 
they  are  drawn  by  a  mule  through  the  adit  a,  to  the  canal  baol, 
and  emptied  directly  into  the  boat. 
Kg.  IT. 


A  very  ingenions  arrangement,  used  for  eooDecting  the  galle- 
ries with  the  plane,  is  shown  at  Fig.  IT.  When  the  car  is  to 
pass  to  the  lower  gallery,  the  track  of  the  npper  gallery  is  raised 
by  the  windlass  and  block,  and  the  esc  passes  under ;  bat  if  it 
is  to  go  on  the  npper  gallery,  tlie  track  is  let  down  into  its  placea 
and  the  car  runs  into  it. 

The  pumping  arraBgenwnt  at  tUs  mine  is  also  very  simple 
and  conTenient.  The  water  is  rused  at  ttiree  sncoesaive  lifts, 
Irom  one  gallery  to  another,  and  discharged  at  the  adit  a,  (tea 
Fig.  12,  pi^  230,)  whenoe  it  mns  into  the  canal.  At  the 
month  of  the  adit,  there  is  a  trough  arranged  for  washing  ore 
with  the  water  from  the  mine.  The  pumps  used  are  of  the  com- 
mon "  lifting"  kind,  and  are  nine  inches  in  diameter. 
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In  the  section  is  sboim  the  maimer  in  vrhicli  a  nerr  stope  is 
begun.  The  shaft  f,  is  first  sunk  to  a  depth  eqaal  to  the  re< 
quired  height  of  the  atope,  a  pump  heiQg  carried  down  with  it  to 
prevent  the  water  from  interfering  with  the  workmen.  The 
angle  is  then  worked  off  in  the  manner  indicated  hj  the  dotted 
line ;  and  a  new  Btope  is  thua  formed,  and  a  new  gallery  begun. 
A  similar  method  of  beginning  a  stope  is  Bhown  in  the  section  of 
the  Byram  Mine. 

Dbainace. — As  this  is  one  of  the  most  expensive  operations 
connected  with  mining,  it  becomes  necessary,  in  adopting  a  plan, 
to  consider  the  nature  of  the  locality,  the  character  of  the  reck, 
and  the  amonnt  of  water  that  may  be  expected  to  accmnalate. 
As  before  stated,  when  practicable,  an  adit  will  effect  a  great 
saving  in  the  expense  of  draining  ;  but  when  this  method  cannot 
be  employed,  the  water  must  be  raised  through  a  shaft.  Before 
it  reaches  any  cossiderahle  depth  the  drunage  may  be  effected 
by  a  horBe-whim  and  barrel.  AVhen  the  amount  of  water  be- 
comes too  great,  recoorse  most  be  had  to  the  ose  of  pumps.  The 
pump  generally  preferred,  on  account  of  its  simplicity,  facility  of 
Topair,  etc.,  ia  the  "  lifting  pomp,"  or  comlunation  of  the  **  Buck- 
ing »  and  "lifting  pon^,"  inasmach  as  it  ruses  the  iraier  by 
"  anctioQ"  for  the  first  twenty-five  feet,  and  lifts  it  through  the 
remaining  diitaoce.  This  pomp  iB  not  easily  derailed,  and  if 
it  shottld  become  bo,  is  readily  repaired  when  under  water. 

Pnmping,  as  well  as  hoisting,  may,  in  the  befpiuuiag»  b«  effiMt«cl 
by  horBe  power,  the  pomp  being  connected  with  the  whimi  as 
^wu  in  Fig.  13,  page  241.  a  is  the  pomp,  worked  by  a  chiia 
iriiich,  passing  over  the  pulley,  is  cooneoted  to  the  craoli  at  c 
The  weight  w  is  a  ooonterpoise  for  the  purpose  of  moderating  tb« 
fcffce  of  tiie  "  back-lash,"  caused  by  the  weight  of  the  pomp-rod 
aad  the  column  of  water  raised  at  each  stroke.  Another  ar- 
rangement, in  use  at  the  Richards  Mine,  by  which  the  back-laab 


is  avoided,  is  ahma  in  Fig.  18,  ^e  waneetion  for  woiliDg  the 
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pump  being  below  instead  of  above,  as  in  the  precediog  figure. 
In  this  urai^nMDt  the  conneeting-rod  ia  attached  to  a  pur  of 
iroQ  aroBS-anns  a  a,  irhidi,  in  one  dinotion,  may  rerolre  iade- 
peodent  ot  the  ntobet-wheel,  inth  iriaA  Oiej  are  oonneoted  ia 
theotber  direction  by  the  apnng-cfttohct  etc.  When  the  rod 
begins  tlie  downwavd  meroment,  its  iraght,  irith  that  of  tba  «a< 
ter  above  the  baoket,  caiueB  it  to  descend  with  great  foroe,  and 
dnu  the  anna  are  nude  to  rerolre  with  greater  rapidity  than  the 
ratchet,  though  in  the  same  direction.  When  the  rod  has  Uim 
as  far  as  itt  vei^  wiU  eury  it^  the  anas  are  again  takea  hold 
(€  by  the  nttbt,  and  eanied  f(»ward  as  befcre.  In  diii  way^ 
hj  the  falliDg  tarwcd  of  the  rod^ueatiy  a  quarter  of  a  revolotsMl 
is  guned  each  time.  By  nsing  m.  palq>  eomeoted  in  titiB  mms- 
nev  with  the  heistiiig  srm^eiiienlt,  the  mine  is  freed  £tom  inter 
at  the  same  time  that  the  ore  it  hoisted.  The  mspne  belt 
adapted  to  pumping  ie  the  modification  of  the  Bonbas  and  Watt 
cn^e,  now  generally  known  as  tite  Cornish  ra^ae. 

VxKTiLATioji.— The  air  of  mines  beeonung  vitiated  by  the 
breathing  of  the  minen,  the  burning  of  candles  and  lamp^  «d 
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the  •zplosun  of  gunpowder,  rrnirritf  iniirrt  hn  hrnH  tn  inwr  nimM 
for  pQnJyiDg  it.  Tliif  m»f  be  effected  in  varioiu  wjt,  A  ehift 
ftt  either  extremity  of  the  mine,  coimected  together  hj  &  gaSeiTi 
tU!  often  answer  erer;  purpose.  Bj  tlus  meaos  &  cnrreat  of  air 
is  produced,  which,  entering  one  shaft,  passes  through  the  pHerj 
Bad  nukes  iu  exit  at  the  other  shaft.  It  is  desirable  tfa»t  tbe 
opeaisg  of  one  shaft  eboald  be  higher  than  the  other.  VThen 
tbe  mine,  at  the  sor^e,  vill  not  allow  this,  a  chlmne/  ma;  be 
crMted  over  one  of  them,  which,  when  there  is  Dot  sufficient  csr- 
reat,  ma;  be  connected  with  a  fine  from  a  famace. 

Another  means  often  resorted  to  is  that  of  forcing  pore  air  into 
the  mine,  or  drawing  oat  the  had  air.  This  ia  accomplished 
hj  means  of  blowers,  among  which  the  common  fan-blower  an- 
Bwers  a  very  good  purpose. 

COSCI.USI0N. 

As  sooD  as  the  explorations  shall  have  been  completed  oter  the 
whole  of  the  metalliferoas  belt  of  the  Highlands,  generahxaliou 
will  be  made,  that  will  show  ia  a  condensed  and  tabular  form: 

Iflt.  The  different  Tariaties  and  eharaoter  of  ill  ons. 

2d.  Their  chemical  composition,  aod  their  relative  econ<Rnie 
Talae. 

3d.  Their  geological  position,  and  their  geographical  distriba- 

tiOQ. 

4th.  Their  natural  advantages  for  being  extracted. 

5tb.  The  manner  in  which  they  should  be  mixed  ;  the  flaxes 
and  fael  that  eboald  be  osed,  as  best  adapted  to  the  manofac- 
toring  of  different  kinds  of  iron. 

6th.  The  most  favorable  locations  for  the  erection  of  iron 
works,  combining  tbe  greatest  advantages  as  derived  &om  tbe 
above  considerations. 

Enough,  however,  has  been  said  in  the  detailed  descriptions  of 
the  principal  mines,  as  contained  in  the  preceding  pagee  of  this 
jeport,  to  show  that  this  district  is  pre-eminently  an  iron-ore- 
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bearing  district,  unrivalled  by  any  like  extent  of  territory  in  the 
Union.  With  very  great  propriety,  indeed,  did  an  eminent 
statesman  recently  propose  that  New  Jersey  be  called  ^^  The  Iron 
State  ;^^  for  it  may  be  said,  with  entire  tmth,  that  the  mountain 
deposits  of  iron-ore,  above  water-level,  in  its  Highlands,  are  suf- 
ficient to  supply  the  demand  for  iron  in  the  United  States  for 
many  years  to  come. 

The  following  considerations  determine  tiie  most  advantageous 
location  for  the  manufacturing  of  iron : 

1st.  Quality,  quantity,  and  accessibility  of  the  ore. 

2d.  Cost  and  nature  of  tiie  fuel  to  be  employed. 

8d.  Cost  and  accessibiUty  of  the  proper  fluxes. 

4th.  Cost  of  labor,  machinery,  etc. 

5th.  Proximity  to  market. 

Does  not  this  district,  possessing  the  richest  of  ores,  in  its 
mountain  deposits,  of  magnetic,  specular,  hematite,  franklinite, 
and  bog  ores,  the  best  of  fluxes  in  its  great  variety  of  limestones, 
its  accessibility  to  tiie  anthracite  eoal-fields  of  Pennsylvania,  its 
proximity  to  New  York  and  Philadelphia,  tiie  great  iron  depots 
of  the  country,  combine  all  these  advantages  in  a  remarkable  de- 
gree 1  There  is  no  reason,  then,  why  New  Jersey  shoud  not  be- 
come, par  excellence^  the  greatest  iron-producing  State  in  the 
Union.  Statistics  show  that  the  annual  consumption  of  iron  in 
the  United  States,  during  the  past  few  years,  is  not  far  from 
1,500,000  tons,  of  which  only  about  800,000  tons  have  been  pro- 
duced here.  This  consumption  is  annually  increasing  by  the  use 
of  iron  in  the  construction  of  railroads,  iron  buildings,  vessels, 
pavements,  etc. ;  and  do  not  these  facts  demonstrate  that  the 
manufacturing  of  iron  must  be  increased  in  this  country  1  But 
where  will  these  manufactories  be  located  ]  Undoubtedly  where 
the  purest  and  most  accessible  ore  is  found  in  proximity  to  an 
abundance  of  fuel  and  fluxes,  as  well  as  to  a  proper  market. 

The  increasing  intelligence  and  enterprise  of  the  citizens  of 
this  State,  are  rapidly  leading  to  the  development  of  the  natural 
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rcaoureee  of  its  territory ;  and  it  is  reasonable  to  believe  that 
the  day  is  not  distant  when  the  numerous  forges  situated  upca 
its  mountain  streams,  conyerted  into  extenaire  iron  irorks,  wiD, 
in  a  great  measure,  supply  the  increafling  demand  for  this  indii- 
pensable  motal. 

The  development  of  the  mineral  reaoorcea  of  the  Higblaodi 
of  New  Jersey,  is  a  subject  not  merely  of  State  interest,  but  of 
great  national  importance ;  and  every  step  which  the  State  takec 
towarda  proclaiming  to  the  world  the  extent,  character,  and  nt- 
uation  of  these  resources,  will  increase  ten-fold  the  valoe  of  its 
territory.  It  has  already  beeai  demonstrated,  with  respect  to  its 
Highlands,  that  the  salubrity  of  its  climate,  the  tmotj 
of  its  scenery,  its  undeveloped  resources,  its  unoccupied  wat« 
power,  and  its  facilities  for  internal  communication,  offer  indoce* 
mente  for  the  safe  investment  of  capital,  that  will  amply  reward 
honest  industry  and  persevering  enterprise. 

WILLIAM  KITCHELL, 
St^H^ntmdent  and  State   Geologiit. 
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th«  MplosioQ  of  gunpowder,  recoorse  moBt  be  had  to  some  meana 
for  purifying  it.  This  mij  be  effected  ia  Tuiooa  fraja.  A  abaft 
at  either  extremi^  of  the  mioe,  connected  together  by  a  galkij, 
vill  often  anairer  ever;  purpose.  B;  this  means  a  carrent  of  atr 
is  produced,  which,  entering  one  shaft,  passes  through  the  gallei; 
and  makea  its  exit  at  the  other  shaft.  It  is  desirable  that  the 
opening  of  one  shaft  should  be  higher  than  the  other.  'When 
the  mine,  at  the  sarface,  Vill  not  allow  this,  a  chimnej  vaa,j  b« 
erected  over  one  of  them,  which,  when  there  is  not  safficient  cur- 
rent, may  be  connected  with  a  Que  from  a  furnace. 

Another  means  often  resorted  to  is  that  of  forcing  pore  air  ioto 
the  mine,  or  drawing  ont  the  bad  air.  This  is  accomplished 
by  means  of  blowers,  among  which  Uie  commoD  fan-blower  an- 
swers a  very  good  purpose. 

COSCLUSIOS. 

As  soon  as  the  explorations  shall  hare  been  completed  over  the 
whole  of  the  metalliferous  belt  of  Uio  Highlands,  geoeralizationa 
will  be  made,  that  will  show  in  s  condensed  and  tabular  form : 

Ist.  The  different  Tarieties  and  character  of  its  ores. 

2d.  Their  chemical  composition,  and  tiieir  relatiTe  economic 
Talae. 

8d.  Their  geol<^cal  position,  and  their  geographical  distriba- 
tion. 

4th.  Their  natural  adrantagee  for  being  extracted. 
,    dtb.  The  manner  in  which  they  ehoald  be  mixed ;  the  flaxes 
and  fdel  that  should  be  used,  as  beet  adapted  to  the  manufac- 
tering  of  different  kinds  of  iron. 

'  6th.  The  most  favorable  locations  for  the  erection  of  iron 
works,  combining  the  greatest  advantages  as  derived  from  the 
above  considerations. 

Enough,  however,  has  been  said  in  the  detuled  descriptiona  of 
the  principal  mines,  as  contfuned  in  the  preceding  pages  of  this 
xeport,  to  show  that  this  district  is  pre-eminently  an  iron-or&- 
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bearing  district,  unrivalled  by  any  like  extent  of  territory  in  the 
Union.  With  very  great  propriety,  indeed,  did  an  eminent 
statesman  recently  propose  that  New  Jersey  be  called  ^^  The  Iron 
State  ;^^  for  it  may  be  said,  with  entire  truth,  that  the  mountain 
deposits  of  iron-ore,  above  water-level,  in  its  Highlands,  are  suf- 
ficient to  supply  the  demand  for  iron  in  the  United  States  for 
many  years  to  come* 

The  following  considerations  determine  the  most  advantageous 
location  for  the  manufacturing  of  iron : 

1st.  Quality,  quantity,  and  accessibility  of  the  ore. 
2d.  Cost  and  nature  of  the  fuel  to  be  employed. 
8d.  Cost  and  accessibility  of  the  proper  fluxes. 
4th.  Cost  of  labor,  machinery,  etc. 
5th.  Proximity  to  market. 

Does  not  this  district,  possessing  the  richest  of  ores,  in  its 
mountain  deposits,  of  magnetic,  specular,  hematite,  franklinite, 
and  bog  ores,  the  best  of  fluxes  in  its  great  variety  of  limestones, 
its  accessibility  to  the  anthracite  coal-fields  of  Pennsylvania,  its 
proximity  to  New  York  and  Philadelphia,  the  great  iron  depots 
of  the  country,  combine  all  these  advantages  in  a  remarkable  de- 
gree ?  There  is  no  reason,  then,  why  New  Jersey  shoud  not  be- 
come, par  excellence^  the  greatest  iron-producing  State  in  the 
Union.  Statistics  show  that  the  annual  consumption  of  iron  in 
the  United  States,  during  the  past  few  years,  is  not  far  from 
1,500,000  tons,  of  which  only  about  800,000  tons  have  been  pro- 
duced here.  This  consumption  is  annually  increasing  by  the  use 
of  iron  in  the  construction  of  railroads,  iron  buildings,  vessels, 
pavements,  etc. ;  and  do  not  these  facts  demonstrate  that  the 
manufacturing  of  iron  must  be  increased  in  this  country  1  But 
where  will  these  manufactories  be  located  1  Undoubtedly  where 
the  purest  and  most  accessible  ore  is  found  in  proximity  to  an 
abundance  of  fuel  and  fluxes,  as  well  as  to  a  proper  market. 

The  increasing  intelligence  and  enterprise  of  the  citizens  of 
this  State,  are  rapidly  leading  to  the  development  of  the  natural 
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reaourceB  of  its  territory ;  and  it  ia  reasonable  to  believe  that 
the  day  is  not  distant  wteQ  the  numerous  forges  situated  apon 
its  mouQtain  Btreams,  converted  into  estensive  iron  works,  wiD, 
in  a  great  measure,  supplj  the  increasing  demand  for  this  India' 
pensahle  motal. 

The  development  of  the  mineral  resonrces  of  the  Highlaode 
of  New  Jersey,  ia  a  subject  not  merely  of  State  interest,  bat  of 
great  national  importance ;  and  every  step  frhich  the  State  takes 
towards  proclaiming  to  the  vorld  the  extent,  character,  and  sit- 
uation of  these  resources,  will  increaae  ten-fold  the  value  of  its 
territory.  It  has  already  been  demonstrated,  with  respect  to  its 
Highlands,  that  the  salubrity  of  its  climate,  the  beauty 
of  its  scenery,  its  undeveloped  resources,  its  unoccupied  vatet 
|K>wer,  and  its  facilities  for  internal  commuoicatioQ,  offer  indiuje- 
ments  for  the  safe  investment  of  capital,  that  will  amply  remrd 
Iioneet  industry  and  persevering  enterprise. 

WILLIAM  KITCHELL, 
Sujxrintendeni  and  State  Otologist.      ■ 
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To  IIis  Excellency, 

RODMAN  M.  PRICE, 

Governor  of  JWiv  Jersey  : 
Sir  : 

I  liavc  the  honor  lierewith  to  submit  to  vou  the  Third  An- 
niial  Report  on  the  Progress  of  the  State  Geologior.l  Survey, 
for  the  vear  1856. 

Very  respectfully,  your  obedient  servont, 

'  WILLIAM  KITCHELL, 
Superintendent  ofJV.  J.  State  Geological  Survey;. 
Xi-WAUK,  X.  J.,  January  2d,  1857. 
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REPORT 


At  tlic  commencement  of  the  past  year,  the  survey  was  in 
a  condition  to  be  actively  prosecuted.  Tlic  parties  that  had 
been  previously  organised  and  engaged  in  the  field,  had  be- 
come sufficiently  well  acquainted  with  the  nature  of  the  re- 
searches required,  to  secure  a  rapid  advancement  of  the 
work.  Reconnoisances  had  been  made,  the  preliminary  ar- 
rangements attendant  upon  a  work  of  this  kind  and  extent 
were  completed,  and  a  largo  quantity  of  material  had  been 
collected  and  was  in  a  condition  to  be  systematized  and  em- 
ployed in  the  preparation  of  the  final  County  Reports. 

Under  these  favorable  circumstances,  an  appropriation  of 
twenty-five  thousand  dollars  was  asked,  for  the  purpose  of 
advancing  the  survey,  in  accordance  with  the  law,  in  the 
most  expeditious  and  economic  manner. 

Tlie  appropriation  having  been  made,  the  work  in  the  of- 
fice and  laboratory  was  continued.  The  parties  were  pre- 
pared to  enter  the  field  as  early  as  the  season  would  allow. 

Such  was  the  condition  of  the  survey  when  I  received 
your  instructions  to  close  up  its  business,  as  it  would  be  ne- 
cessary to  suspend  operations  on  the  first  of  May — the  State 
Treasury  not  being  in  a  condition  to  provide  for  the  appro- 
priation. 

It  was  a  matter  of  deep  regret  to  myself,  as  well  as  to  those 
who,  appreciating  the  importance  of  this  work,  had  labored 
to  sustain  it  thus  far,  hoping  to  see  it  completed  at  an  early 
day,  in  accordance  with  the  plan  that  had  been  adopted. 

It  was  evident  that  merely  a  temporary  suspension  of  the 
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survey  would  be  a  great  loss  to  the  State,  inasmuch  as  the 
parties  which  had  been  organised  with  considerable  diffi- 
cult y,  and  had  just  become  acquainted  with  the  nature  of 
their  work,  must  be  discharged,  and  researches  but  partially 
completed  must  be  abandoned,  and  the  various  materials  col- 
lected laid  aside  in  a  confused  and  disarranged  state. 

With  a  view,  therefore,  to  preventing  this,  we  were  Jed  to 
proflfer  the  continuation  of  our  services  in  the  prosecution  of 
the  survey,  believing  that  the  next  legislature  would  provide 
for  the  appropriation  made  at  the  last  session. 

Under  these  contingencies,  the  survey  has  been  prosecuted 
during  the  past  year,  and  although  there  has  not  been  as 
much  accomplished  as  was  anticipated  at  the  commencement 
of  the  year,  nevertheless  the  work  has  actively  progressed, 
and  an  additional  stock  of  material  has  been  collected,  to- 
gether with  that  which  has  been  arranged  for  the  prepai'a- 
tion  of  the  Final  Reports. 

TOPOGRAPmCAL  DEPARTMENT. 

This  department  of  the  survey  has  been  prosecuted  under 
the  direction  of  Mr.  E.  L.  Yiele.  A  reference  to  his  report 
will  show  the  progress  made. 

CHEMICAL  DEPARTTJEXT. 

After  the  active  operations  of  tlic  survey  vrerc  tcniporaiilv 
puspcndcd  on  the  first  of  ^May,  ?Jr.  Wurtz  did  not  rcsunio 
this  department,  consequently  tlie  scries  of  quantitative 
analyses  tliat  he  had  commenced  were  not  completed. 

Mr.  Kock,  who  had  been  previously  engaged  in  Professor 
Cook^s  laboratory,  has  continued  his  services  durinir  the 
year,  in  researches  connected  witli  the  geological  department 
of  tlie  Soutlicrn  Division  of  tlic  State. 

Dr.  Ritscliel  has  been  engaged  in  my  laboratory,  in  New- 
ark, in  the  analysis  of  the  iron  oi-es  and  limestones  of  Sus- 
sex and  Morris  counties,  and  of  the  rocks  of  Essex  and  Hud- 
son counties.     In  all,  forty  quantitative  analyses  have  been 
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completed,  which  will  be  reserved  for  the  Final  County  Re- 
ports. 

.  PAL^ONTOLOGICAL  DEPARTMENT. 

Ouing  to  the  illness  of  Professor  Hall,  no  progress  has 
been  made  in  this  department,  except  in  the  collection  of 
specimens,  of  which  large  additions  have  been  made  to  the 
stock  already  on  hand.  Some  of  them  have  been  sent  to 
Professor  Hall,  at  Albany,  and  they  will  be  described  and 
arranged  as  early  as  possible. 

GEOLOGICAL  DEPARTMENT. 

In  the  Southern  Division  of  tlie  State,  this  department  has 
been  actively  prosecuted,  as  a  reference  to  the  annexed  re- 
port of  Professor  Cook  will  show.  The  Final  Report  on  the 
County  of  Cape  May  has  been  prepared,  and  is  now  in  the 
hands  of  the  printer.  It  will  be  printed  and  ready  for  de- 
livery, per  contract,  on  the  eighth  instant.  Researches  have 
been  made  in  other  counties,  of  which  the  field  work  of 
Monmouth  is  nearly  completed. 

In  the  Northern  Division,  I  have  been  personally  engaged. 
Messrs.  E.  Haeusser  and  E.  F.  Baldwin  have  assisted  me 
during  a  part  of  the  year ;  the  former  in  tlie  counties  of  Sus- 
sex and  Morris — the  latter  in  the  counties  of  Essex  and 
Hudson. 

In  Sussex  County,  the  different  geological  formations  have 
been  traced  out  and  are  located;  sections  showing  their 
relative  position  and  elevation  have  been  made,  and  many 
of  the  minerals  have  been  described.  The  metalliferous  de- 
posits have  been  examined  and  described,  and  a  great  part 
of  tlic  final  report  has  been  prepared.  The  whole  county  is 
in  a  condition  to  be  reported  on  finally,  as  soon  as  the  map 
is  engraved  and  characteristic  fossils  of  its  formations  de- 
scribed. 

In  Morris  County,  nearly  the  whole  of  the  field  work  has 
been  completed — at  least  as  much  as  could  be  done  until  the 
map,  which  is  nearly  finished,  shall  have  been  placed  in  my 


hBnila.  Tbfl  fono&tions  liave  boeii  exutuned,  sections  ouAtt 
analyHcs  of  the  iron  ores,  limeatonca,  and  serpontioes  oom* 
pleted,  fossils  collected.  Ac,  Ac,  Ac 

In  Esses  County,  a  detailed  examination  of  Jbe  totmaliips 
of  Belleville,  Blooraficld,  Orange,  Newark,   Clinton,  and    ' 
Union  has  been  made. 

A  detailed  csamioatton  of  tho  elevated  portions  of  Had- 
SOD  Connty,  together  witli  a  more  peoeral  one  of  tlie  salt 
marshes  along  the  HaokeDsack  and  Passaic  Rivers,  lias  also 
been  made.  The  field-vork  of  this  donnty  can  be  com- 
pleted in  two  weeks,  and  the  final  report  thercoa  prepared 
as  BOon  as  the  map  is  finished. 

In  Biy  last  annual  report,  upwards  of  eighty  iron  mines 
vcro  CDDincratcd  and  described,  all  of  which  ai-e  situated  ia 
the  counties  of  Sussex,  Passaic,  Morris,  and  Warren,  and 
within  an  area  of  three  huiidicd  and  sixty  square  miles. 

Although  some  of  thcai  have  been  worked  for  a  century 
and  a  half,  and  in  eaily  days  furnished  a  very  large  pro|>or- 
tion  of  the  ore  manufactured  into  iron  in  this  country,  yet 
they  have  been  excavated  to  a  very  limited  extent,  many  of 
thcrn  coiit.iining  immoiiso  hodies  of  ore  above  water-level 
which  mny  be  ecoaomically  c:itractcd  without  the  ompioy- 
mcnt  of  expensive  machinery. 

It  is  estimated  that  they  could  be  made  to  yield,  advan- 
tageously, no  less  than  one  million  tons  of  ore  annually  for 
many  years  to  come,  which  would  be  sufficient  to  supply  half 
of  the  present  annual  consumption  of  iron  in  the  United 
States. 

With  a  view  to  demonstrating  the  general  character  of 
these  ores,  together  with  their  great  economic  importance, 
they  will  be  considered  briefly  in  this  report,  under  tlie  two 
following  heads : 

I.  Geological  occnrrence  and  properties  of  the  magnetic 
iron  ores. 

II.  Metallnrgy  ol  the  iron  ores. 
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r. —GEOLOGICAL    OCCURRENCE    AND    PROPERTIES   OF   THE   IRON 

ORL'S. 

The  different  forms  in  which  magnetic  iron  ore  occurs  in 
this  district,  are  as  follows : 

Fii-st,  in  granules  disseminated  through  the  gneissoid  rock 
as  one  of  its  necessary  constituent  minerals.  The  granules 
vary  in  size  from  particles  so  small  that  they  cannot  be  seen 
with  the  naked  eye,  to  grains  corresponding  in  size  with  the 
other  constituent  nilnerals  of  the  rock. 

Second,  in  masses  or  bunches  of  very  limited  extent.  This 
form  generally  occurs  in  those  rocks  that  are  the  most 
highly  metamorphosed — as  the  quartzo-feldspathic  and  syen- 
itic  rocks.  These  rocks,  when  considered  with  respect  to 
their  constituent  minerals,  do  not  exhibit  a  distinct  lamina- 
tion, nor  when  considered  en  masse  do  they  exhibit  distinct 
lines  of  stratification,  as  in  gneiss  or  in  mica  and  hornblendic 
schists;  nevertheless,  they  generally  pass  into  these  latter 
rocks  so  insensibly  that  no  line  of  demarcation  can  be  drawn 
between  them. 

Third,  in  scams  or  strata,  varying  from  the  fraction  of  an 
inch  to  thirty  feet  in  thickness.  They  alternate  with  strata 
of  rock  and  coincide  with  them  in  strike  and  dip. 

The  ore  seams,  as  well  as  the  rocky  strata,  pitch  down- 
ward beneath  the  surface  towards  the  northeast  at  variable 
angles,  and  on  this  account  the  ore  is  exposed  on  the  surface 
but  to  a  very  limited  extent. 

The  seams  or  deposits  of  ore  are  generally  remarkably 
pure,  but  they  frequently  contain  in  admixture  the  constitu- 
ent minerals  of  their  accompanying  rocks.  Apatjte  (phos- 
phate of  lime),  hornblende,  quartz,  feldspar,  and  mica,  are 
most  common.  In  some  portions,  as  in  the  Dickerson  and 
Byram  ores,  apatite,  in  the  form  of  granules,  uniformly  dis- 
seminated through  the  ore  seam,  constitutes  as  much  as  ten 
per  cent,  of  it.  This  per  centage  may  be  considered  as  the 
maximum,  and  confined  to  few  mines,  and  even  to  very  lim- 
ited spaces  in  those  mines. 

Hornblende  frequently  enters  largely  into  its  composition, 


as  in  tlie  Rwccdt)  itiioc,  and  many  others.  Mica,  feldspar  and 
hornblcndo  are  very  frcinentlj'  found  entering  largely  ioto 
the  composition  of  the  ore  seam,  sometimes  in  grannies  ir- 
rcgrularly  diB)<eminated  througli  it,  as  in  the  Bibcrnia  mines, 
mill  Homctimcs  in  laminte  alternating  with  laminse  of  ore,  as 
in  the  Eeachglenn  mine.  Iron  pyrites  (aulphurct  of  iron)  ia 
also  a  common  constitoent  of  many  of  the  dej>os)t3,  among 
which  may  be  mentioned  the  Silver,  Haggorty  and  Stanhopo 
inincit.  Qnartz  in  small  proportion,  in  the  furtu  of  graQoIea, 
disseminated  tbrougliont  tho  ore,  'm  not  uacommoa. 

Generally,  when  tlio  ore  contains  a  considerable  qoantity 
of  tho  above  mentioned  minerals  in  admixture,  it  is  lamina- 
led,  tho  planes  of  the  lamination  depending  on  one  or  more 
of  the  minerals.  When,  however,  it  is  entirely  or  nearly 
free  from  impurities,  it  possesses  a  columnar  structnre,  the 
general  direction  of  the  plane?  of  the  joints  being  at  right 
angles  to  the  inclination  or  dip  of  tho  ore  seam. 

Larj^e  wedge-shaped  masses  of  rocfc,  composed  of  qnartz, 
hornblende,  feldspar,  mica  and  mapfnetite,  called  by  miners 
"  horses,"  frequently  occur  imbodJcd  in  the  ore  seams.  Gen- 
erally a  line  of  demarcation  can  be  dravn  between  the 
"  horse  rock"  and  ore,  but  so  insensibly  do  they  sometimes 
pass  into  each  other  that  it  is  difGcuIt  to  tell  where  the  one 
begins  and  the  other  ends.  They  vary  in  extent,  from  reg- 
ular seams  or  strata  of  rock  alternating  with  the  ore,  to 
small  irregular  wedge-shaped  masses,  the  longer  axis  corres- 
.  ponding  with  the  strike  of  the  strata,  and  its  lamination, 
which  is  generally  perceptible,  corresponding  with  the  lami- 
DBtioq  of  the  adjoining  rocks. 

Having  described  the  geological  occurrence  of  magnetic 
iron  ore  in  this  district,  we  are  led  to  consider  its  origin, 
and  to  refer  it  to  the  particular  class  of  metalliferous  depo- 
sits to  which  it  belongs ;  whether  it  is  of  aqueous  or  igneous 
origin  ;  whether  it  occurs  in  the  form  of  stratified  or  unstra- 
tified  deposits. 

That  they  cannot  be  referred  to  tho  unstratified  deposits, 
appears  evident  from  the  facts  stated  in  describing  the  dif- 
ferent forms  in  which  the  ore  occurs  ;  nevertheless,  it  has 
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been  maintained  by  some  that  they  are  true  veins  of  igneous 
origin,  which  implies  that  they  extend  to  an  indefinite  length 
and  breadth,  that  they  differ  in  character  from  the  rock  in 
which  they  are  situated,  and  have  been  formed  subsequent 
to  it.  Such  deposits  do  not  usually  coincide  with  the  striko 
and  dip  of  the  strata  in  which  they  are  enclosed,  but  gene- 
rally cross  the  line  of  stratification  and  frequently  send  off 
branches  of  greater  or  lesser  dimension,  at  different  angles 
from  the  main  vein.  The  body  of  the  vein  is  in  most  cases 
separated  from  the  walls  on  either  side  by  decomposed  rock 
called  selvage. 

It  will  be  observed  that  none  of  these  phenomena  can  bo 
applied  to  the  magnetic  ore  deposits  of  this  district.  Nor 
can  they  be  veins  of  segregation,  which  implies  that  the  ma- 
terial of  which  they  are  composed  has  been  eliminated  or 
collected  together  from  the  surrounding  rock  by  some  chem- 
ical action.  Such  deposits  are  composed  of  a  gangue  or  ma- 
terials different  from  the  surrounding  rock,  and  are  very  ir- 
regular in  their  form. 

Stratified  deposits  imply  that  they  are  included  within 
sedimentary  rocks,  that  they  arc  of  aqueous  origin,  and  that 
they  coincide  in  geological  position  and  in  the  mode  of  form- 
ation with  the  rocks  in  which  they  arc  situated.  From  the 
facts  that  have  already  been  stated,  they  must  be  referred 
to  this  class  of  metalliferous  deposits. 

That  the  rocky  formation  of  this  district,  including  the 
gneiss,  the  hornblende  and  mica  schists,  the  magnetic  iron 
ore,  and  the  quartzo-feldspathic  rocks,  are  of  metamorphic 
origin,  there  can  be  but  little  doubt;  consequently,  it  is 
conceived  that  they  were  originally  deposited  by  water  in  a 
horizontal  position,  that  they  are  composed  of  materials  de- 
rived from  pre-existing  rocks,  and  that  they  were  subse- 
quently disturbed  in  their  position,  and  altered  by  meta- 
morphic agencies,  which  have  caused  them  to  assume  their 
present  form  and  position.  The  origin,  therefore,  of  these 
deposits  of  magnetic  iron  ore,  is  identical  and  cotemporanc- 
ous  with  the  rocky  strata  in  which  they  are  enclosed. 
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KAGSETIO    PROPEBTIK. 

Whether  we  consider  tliia  ore-bearing  district  with  respect, 
[  to  tbo  deflcctioQ  of  the  maguotic  needle  in  difiercut  locali- 
I  ticB  OQ  its  surface,  or  with  respect  to  the  magnetic  polarity 
[of  the  dilTerent  Beams  of  ore,  or  evoa  of  hand  specimens,  it 
'  prescntfl  a  moat  interesting  field  for  seientific  research,  which, 
undoubtedly,  would  lead  to  important  economic  appHca-  1 
tioDa. 

To  such  an  extent  is  majjaelic  iron  ore  dissctniDated' 
tlirongh  the  rocky  formation,  that  deflection  of  tbo  maguctic 
needle  is  of  frequent  occurrence;  so  much  so,  that  great 
dilScnlty  is  often  espericnced  in  surveying  with  this  instru- 
ment. The  amount  of  deflection  and  the  distance  at  which 
it  is  produced,  depend  on  the  quantitj'  of  magnetic  ore  d: 
eeniiDated  in  the  rock,  and  its  position  with  respect  to  the 
Bttrfaoe ;  and  as  these  arc  variable,  no  rule  can  be  establisho^. 
by  which  the  amount  of  deHection  and  the  distance  at  whi< 
it  is  produced  can  be  calculated.  A  very  small  mass  of  mag- 
uietic  ore  near  the  surface  is  frequently  sufBciont  to  rcTcrsa 
rthe  needle,  even  when  it  is  placed  several  feet  above  the 
ore,  as  in  the  case  of  a  surveyor's  compass  when  sapported, 
on  the  tripod  ;  and  on  the  other  hand,  a  large  body  of  ore  a 
few  feet  beneath  the  surface  would  produce  but  a  slight  de- 
flection, 

The  ore,  whether  in  seams  or  small  masses,  generally  pos- 
■  sesses  magnetic  polarity  and  a  magnetic  axis.  There  is, 
however,  a  great  difference  in  the  amount  of  influence  ex- 
erted on  the  needle  in  different  localities;  in  some  the  ac- 
tion being  much  more  powerful  and  at  a  greater  distance  than 
at  others.  Seams  of  ore  five  feet  in  thickness,  have  been 
observed  to  deflect  the  needle  at  a  distance  of  thirty  feet; 
the  intensity  of  its  influence  increasing  as  the  magnetic  axis 
of  the  ore  is  approached.  Some  deposits  of  ore  possess 
more  than  one  magnetic  axis.  On  placing  the  needle  on  the 
out  crop  of  such  a  deposit,  so  that  the  axis  of  the  needle 
will  correspond  with  the  magnetic  axis  of  the  ore,  and  then 
gradually  moving  the  needle  in  the  direction  of  the  ore 


the 
ihoij 

hidJ 


15 

seam,  it  will  be  reversed  as  many  times  as  tliere  are  mag- 
netic axes  in  the  deposit.  This  is  probably  due  to  the  dif- 
ference in  intensity  of  the  magnetic  properties  of  the  ore  in 
different  parts  of  the  same  deposit.  When  a  seam  of  ore  is 
capped  with  rock  even  to  the  extent  of  a  few  feet,  its  influ- 
ence on  the  magnetic  needle  when  placed  directly  over  it  on 
the  surface,  is  very  variable  ;  in  some  localities  producing  a 
great  deflection,  and  in  others  but  very  little.  So  variable 
have  been  the  results  of  the  observations,  with  respect  to 
this,  that  no  rule  can  be  established  that  would  determine 
the  greatest  depth  at  which  the  needle  would  be  affected,* 
nor  that  would  determine  the  quantity  of  ore  from  a  given 
deflection  of  the  needle  at  the  surface. 

The  smallest  fragments  of  ore  frequently  possess  mag- 
netic polarity  and  a  magnetic  axis  ;  the  extent  of  their  mag- 
netic qualities  depending  on  their  position  with  respect  to 
the  surface ;  the  nearer  to  the  surface,  the  greater  will  be 
their  magnetic  properties.  This  appears  to  depend  on  the 
action  of  surface  water  and  atmospheric  agents;  for  it  as 
been  frequently  observed  that  ore  when  first  taken  out  of  a 
mine  at  a  considerable  depth,  possessed  but  slight  magnetic 
properties,  but  on  being  exposed  to  the  atmosphere  for  a 
few  months  or  years,  it  would  increase  so  much  that  excel- 
lent hand  specimens  of  loadstone  for  experimental  purposes 
could  be  selected  therefrom.  Seams  of  ore  that  contain 
numerous  joints  and  fissures,  through  which  water  and  at- 
mospheric agents  pass,  possess  more  decided  magnetic  pro- 
perties than  those  which  are  more  compact  and  less  free  from 
crevices  and  fissures. 

Whether  the  mountain  ridges  of  this  district  possess  mag- 
netic polarity,  independent  of  the  deposits  of  ore  therein,  I 
am  unable  to  say,  as  our  observations  have  not  been  sufii- 
cient  to  determine. 

It  is  maintained  by  some  that  mountain  ridges  and  cones 
possess  magnetic  polarity,  independent  of  the  presence  of 
magnetic  iron  ore,  while  others  attribute  it  invariably  to  the 
presence  of  this  mineral,  even  if  it  be  in  quantities  so  small 
that  they  cannot  be  detected  by  the  naked  eye. 


Barve;  Trould  Ije  a  great  loss  to  the  State,  inssmnch  as  the 
parties  which  had  boon  organisod  with  considerable  diffi- 
cully,  and  had  just  become  acquainted  with  the  nature  of 
their  worl:,  must  bo  discliarg-ed,  and  rescai-clios  hut  partially 
completed  must  bo  abandoned,  and  the  varions  materials  col- 
lected laid  aside  in  a  conFuscd  and  disarranged  state. 

With  a  view,  therefore,  to  preventiug  this,  we  were  Jod  to 
proffer  the  continuation  of  our  services  in  the  prosecution  of 
the  survey,  believing  that  the  next  legislature  would  provide 
for  the  appropriation  made  at  the  last  session. 

Under  those  contingencies,  the  surrey  has  been  prosecuted 
during  the  past  year,  and  although  there  haa  not  beoo  as 
much  accomplished  as  wa3  anticipated  at  the  coaimeQcemcnt 
of  the  year,  nevertheloss  the  work  has  actively  progressed, 
and  ao  additional  stock  of  material  has  been  collected,  to- 
gether with  that  which  has  been  arranged  for  the  prepara- 
tion of  the  Final  Eeporta, 

TOPOGRAPHICAL  BEPABTMENT. 

This  department  of  the  survey  has  been  prosecuted  under 
the  direction  of  Mr.  E.  L.  Yiele.  A  reference  to  his  report 
will  show  the  progress  made. 

CHEMICAL  DEPARTMENT. 

After  the  active  operations  of  the  survey  were  temporarily 
Bugpended  on  the  iirst  of  May,  Mr.  Wnrtz  did  not  resume 
this  department,  consequently  the  scries  of  quantitative 
analyses  that  he  had  commenced  were  not  completed. 

Mr.  Kock,  who  had  been  previously  engaged  in  Professor 
Cook's  laboratory,  has  continued  his  services  during  the 
year,  in  researches  connected  with  the  geological  department 
of  the  Southern  Division  of  the  State. 

Dr.  Eitschel  has  been  engaged  in  my  laboratory,  in  New- 
ark, in  the  analysis  of  the  iron  ores  and  limestones  of  Sus- 
sex and  Morris  counties,  and  of  the  rocks  of  Essex  and  Ilud- 
8on  counties.     In  all,  forty  quantitative  analyses  have  been 
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nizcd  mincralogically,  and  demonstrates  the  very  general 
distribution  of  this  mineral," 

These  remarks  have  a  particular  application  to  this  dis- 
trict. That  the  beds  or  seams  of  magnetic  iron  ore  produce 
a  much  greater  eflfect  on  the  magnetic  needle  than  mountain 
masses  containing  only  disseminated  ore,  there  can  be  no 
doubt.  Numerous  observations  made  over  this  whole  dis- 
trict have  satisfactorily  demonstrated  this ;  for  the  greater 
number  of  the  seams  of  ore  in  "which  the  mines  are  situated, 
have  been  discovered  by  indications  of  the  magnetic  needle. 
Tliese  facts,  therefore,  have  a  very  important  economic  ap- 
plication. The  use  of  the  magnetic  needle  in  revealing  hid- 
den beds  of  ore,  of  sufficient  extent  to  be  of  economic  value, 
requires  considerable  experience,  together  with  a  knowledge 
of  the  magnetic  laws,  which  the  different  varieties  of  ore, 
when  considered  with  respect  to  their  form  and  extent,  pos- 
sess; even  then  the  indications  of  the  needle  are  very  decep- 
tive. 

In  order  to  distinguish  between  a  small  body  or  mass  of 
ore  and  a  continuous  seam  or  large  deposit,  the  distance  at 
which  the  needle  is  deflected,  together  with  the  extent  of 
the  attraction  in  the  direction  of  the  magnetic  axis  of  the 
ore  deposit,  should  be  considered.  If  it  be  but  a  small  body 
of  ore,  its  magnetic  force  will  be  confined  to  a  very  narrow 
space ;  if  a  continuous  seam,  it  will  bo  proportionably 
greater. 

METALLURGY  OP  THE  ORES. 

Of  the  various  forms  of  apparatus  that  have  been  used 
for  the  reduction  of  iron  ores  in  different  parts  of  th'o 
world,  tlie  three  following  have  been  chiefly  employed  in 
this  State. 

1 .  The  Catalan  Forge. 

2.  The  Charcoal  Blast  Furnace, 

3.  The  Anthracite  Blast  Furnace. 

To  these  may  be  added  Renton's  Furnace,  which  was  first 
erected  and  pat  into  operation  in  this  State. 
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leaources  of  its  territory ;  and  it  is  reasonable  to  believe  thtt 
the  day  is  not  distant  when  the  numerous  forages  situated  upon 
its  mountain  streams,  converted  into  extensive  iron  Torks,  will, 
in  a  great  measure,  soppl?  the  increasing  demand  for  thia  indii- 
pensable  metal. 

The  development  of  the  mineral  regoaraes  of  the  Highlandi 
of  New  Jersey,  is  a  Bnbject  not  merely  of  State  inteiest,  but  cf 
great  national  importance ;  and  every  step  wfajoh  the  State  talei 
towards  proclaiming  to  the  world  the  extent,  charaeter^  and  st- 
aation  of  these  resonrees,  will  iocreue  tea-fold  the  valve  of  id 
territory.  It  has  ahready  been  demonstrated,  witfi  mpeet  to  iti 
Highlands,  that  the  salubrity  of  its  olimate,  the  hmatj 
of  its  scenery,  its  undeveloped  rewnuoes,  Us  i 
power,  and  its  facilities  for  internal  oonunni 
meats  for  the  safe  investment  of  oqutal,  thii  will  taajijMWui 
himeet  industry  and  petaevering  eaterpiiie* 

WILLIAM  KITCHGU., 
St^mnUnJaU  aai  SMk  €hpbglg. 
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two  hundred  and  fifty  pounds  of  ore  and  twenty-five  bushels 
of  coal. 

As  the  process  of  dcoxydizement  and  reduction  progresses, 
the  melted  iron  collects  in  the  bottom  of  the  fire-place,  from 
whence  it  is  removed  in  a  semi-fluid  or  pasty  mass,  and 
placed  upon  an  anvil,  where  it  is  either  fashioned  into  a 
bloom,  or  drawn  out  into  bar-iron,  by  a  heavy  hammer 
worked  by  water-power.  Wlien  it  is  made  into  bar-iron,  it 
requires  a  succession  of  heats  and  hammerings,  whereby  a 
larger  quantity  of  materials  is  consumed  in  producing  a  ton 
of  bar-iron ;  two  and  a  half  tons  of  ore,  and  five  hundred 
bushels  of  coal,  being  the  standard  quantities  allowed. 

At  many  of  the  forges  the  iron  is  manufactured  into 
anchors,  which  find  a  ready  sale  in  New  York,  on  account  of 
their  superior  strength. 

benton'3  furnace. 

Various  attempts  have  been  made  from  time  to  time  to 
invent  apparatus  by  which  wrought  iron  could  be  manufac- 
tured directly  from  the  ore,  more  economically  than  by  pro 
cesses  at  present  used.  Of  these,  Renton's  Furnace  has 
been  introduced  into  this  State.  It  is  situated  in  Newark, 
and  was  erected  about  fire  years  ago,  under  the  direction  of 
the  patentee,  James  Ronton,  for  the  American  Iron  Com- 
pany, of  that  city. 

It  consists  of  two  principal  parts :  first,  a  brick  stack, 
sixteen  feet  high  and  thirteen  feet  square,  enclosing  a  cham- 
ber,  in  which  are  placed  a  series  of  vertical  fire-brick  tubes, 
each  twelve  feet  in  length  and  five  by  eighteen  inches  in 
section  ;  second,  a  puddling  and  welding  furnace,  with  which 
the  fire-brick  tubes  are  connected. 

The  ore  is  introduced  into  the  tubes  at  the  top  of  the 
stack,  after  having  been  reduced  to  a  state  of  great  mechani- 
cal subdivision,  resembling  fine  powder,  and  mixed  with 
about  twenty  per  cent,  of  charcoal  dust  as  a  deoxydizing  or 
reducing  agent. 

The  tubes,  being  filled,  are  left  open  at  the  top,  and  closed 


at  tlio  bottom  Iiy  a  eontrivDnco  which  enables  the  furnace- 
man  to  let  tho  charge  down  into  tha  puddling  TarDocc  at  his 

pleasure. 

The  heat  from  the  puddling  furnace  passes  around  the 
tubes  'n  which  the  ore  la  inclosed,  and  raises  them  to  a  high 
i-ci  heat,  by  irhich  tlio  ore  is  expOBCd  to  a  temperature  soffi- 
cicnt  lo  pi-oduce  deoxjdizcmcnt.  After  the  oro  has  been 
expoBCd  to  the  heat  for  about  eighteen  hours,  it  jb  let  down 
into  the  puddling  fiiraacc,  whci-e  it  is  welded  or  collected 
into  a  hall,  and  from  thence  taken  to  the  trip-Iianinicr  or 
sqaeozor  to  be  fashioned  into  a  hloom,  or  prepared  for  the 
rollers. 

The  gaaca  formed  in  tho  reduction  of  the  oro  muko  their 
escape  at  the  open  end  of  tho  tubes. 

About  two  tons  of  iron  are  manufactured  with  ono  fur- 
nace, in  twenty-four  hours,  when  the  ore  is  of  g'ood  quality. 

From  the  alwvc  description,  it  will  bo  seen  that  the  ore 
nndorgoes  two  successive  changes  :  first,  it  is  dcoxydized  by 
means  of  the  carhon,  and  thereby  reduced  to  a  metallic 
state;  and  second,  it  is  collected  together  in  a  ball  suitable 
to  be  bmught  under  the  bammcr. 

It  is  evident  that  only  ores  in  tho  form  of  oxides,  and 
those  in  a  pnre  state,  arc  adapted  to  this  process.  Among 
the  ores  that  have  been  most  successfully  reduced  in  this 
furnace,  is  the  magnetic  oro  of  the  Dickorson  mine.  Ores 
of  equal  purity,  from  other  mines  in  this  district,  -n-oiiM  un- 
questionably work  equally  as  well,  but  I  am  not  aware  that 
they  have  been  tried. 

The  obstacles  to  the  success  of  this  furnace,  in  an  economic 
production  of  iron,  appear  to  be  : 

1st.  The  uniform  purity  and  minute  subdivision  of  the 
ore,  recjtiired. 

2d.  Tho  time  and  labor  required  in  producing  a  ton  of 
ii-on. 

It  is  claimed,  however,  by  its  proprietors,  that  "  the  dis- 
tinctive peculiarity  and  superiority  of  the  furnace  over  all 
others  is,  that  by  its  mechanical  arrangement,  the  chemical 
change  vhieh  is  commenced  and  carried  on  ia  the  tubes  is 
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not  interrupted  until  the  ball  is  ready  for  the  hammer, 
thereby  reducing  the  manufacture  of  wrought  iron  into  a 
practical,  economical,  scientific,  and  uniform  system,"  and 
that  the  advantages  of  this  method  over  the  old  modes,  arc 
as  follows,  to  wit: 

"  The  ores  yield  a  greater  per  centage : 
"  The  iron  is  more  uniform,  and  of  a  better  quality : 
"  It  is  made  cheaper,  and  does  not  require  such  a  heavy 
outlay  of  capital." 

As  I  am  not  in  possession  of  facts  respecting  the  outlay  in 
erecting  this  furnace,  and  the  cost  of  producing  a  ton  of 
iron,  I  am  unable  to  judge  of  its  merits. 

CHARCOAL  BLAST  FURXACE. 

Formerly,  this  kind  of  furnace  was  extensively  used  in  the 
reduction  of  these  ores;  but  since  the  introduction  of  an- 
thracite coal  in  the  manufacture  of  iron,  and  the  great 
scarcity  of  charcoal,  it  has  been  almost  entirely  abandoned. 

In  eighteen  hundred  and  thirty-two  tlicre  were  in  the  State 
twelve  in  blast;  and  at  the  present  time  I  know  of  only 
two,  viz :  the  Oxford  and  Wawayanda  furnaces.  The  Ox- 
ford furnace  is  situated  in  Warren  County,  and  is  owned  by 
Charles  Scranton.  The  ore  used  in  the  furnace  is  derived 
from  mines  in  the  vicinity.  The  iron  is  manufactured  into 
car  wheels. 

The  Wawayanda  furnace  is  situated  on  the  Wawayanda 
Mountain,  near  the  New  York  state  line.  It  is  of  large  size, 
and  arranged  with  hot  and  cold  blast.  At  the  time  it  was 
visited  the  cold  blast  alone  was  used,  because  a  superior  ar- 
ticle of  iron  was  thus  produced. 

The  ore  is  obtained  from  the  mines  bearing  the  same 
name,  in  the  vicinity. 

The  following  materials  are  consumed  in  producing  a  ton 
of  pig  iron : 

Charcoal,  -        -        -        -        160  to  200  bushels. 
Magnetic  iron  ore,     -        -         2  tons. 
Limestone,        -        -        -        0.25  tons. 


They  are  introduced  into  the  Turnacc  at  the  tnnncl-hea^, 
in  charges ;  each  charge  consisting  of  eleven  baskets  of  coal, 
{twcaty-two  bushels,)  five  hundred  and  twcnty-Qve  pountig 
of  ore,  reduced  to  a  state  of  mechanical  gtibdiviston,  about 
the  size  of  hickory  nuts,  and  from  thirty  to  fifty  pounds  of 
liraostone,  the  quantity  depending  on  the  quality. 

From  fifty  to  sixty  charges  are  introduced  in  a  day  of 
tweuty-four  hours,  yielding  from  seven  to  eight  tons  of  iron. 

The  casting  is  done  twice  aday  — at  noon  and  at  midnight. 

The  iron  is  couaidered  peculiarly  adapted  to  the  manulac- 
ture  of  car  wheels,  and  is  chiefly  consumed  by  Whitney  & 
Son,  of  Philadelphia,  for  this  purpose. 

The  ores  of  the  principal  niiaea  throughout  this  district, 
in  former  daya,  have  been  extensively  reduced  in  these  fur- 
naces. The  iron  manufactured  therefrom  has  been  of  excel- 
lent quality,  as  the  various  uses  to  which  it  has  been  applied 
will  testify.  ^ 

AKTIIILIC'ITE  BLAST  FUHNACE.  ^| 

[       The  introduction  of  anthracite  coal  in  the  mauuracture  of 

iron,  hns  done  much  fnr  the  advancement  of  the  iron  indus- 
try in  this  country,  and  must  ere  long  place  it  beyond  foreign 
competition. 

The  application  of  this  coal  for  the  reduction  of  rich  mag- 
netic ores,  was  first  made  by  Mr.  Edwin  Post,  who  erected  a 
furnace  at  Stanhope  and  commenced  the  manufacture  of  iron 
from  the  Irondalc  ores. 

This  experiment  soon  led  to  the  erection  of  anthracite 
furnaces  in  the  vicinity  of  the  coal-fields  of  Pennsylvania, 
which,  to  this  day,  have  obtained  a  large  proportion  of  their 
ores  from  New  Jersej- — the  idea  being  entertained  that  the 
iron  manufacture  could  bo  more  economically  prosecuted  by 
transporting  the  New  Jersey  magnetic  ores  to  thceoal-fielLi. 
and  there  smelting  them,  tJian  by  the  transportation  of  the 
coal  into  the  iron  region.  The  prevalence  of  this  idea  hag 
boon  the  means  of  delaying  the  erection  of  anthracite  fur- 
naces in  this  State  :  but  under  the  influence  of  increased  and    • 
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still  increasing  facilities  for  transportation,  tho  time  has  ar- 
rived when  the  manufacture  of  iron  may  be  as  economically 
prosecuted  in  the  iron  region  of  this  State  as  in  the  coal 
districts  of  Pennsylvania. 

The  principal  anthracite  furnaces  of  this  State  in  which 
the  magnetic  and  specular  ores  of  this  district  have  been 
worked,  are  four — three  of  which  are  situated  at  Phillips- 
burgh,  on  the  Delaware  River,  in  Warren  County,  and  one 
at  Boonton,  in  Morris  County. 

The  furnaces  at  Phillipsburgh  are  of  very  large  size — two 
of  them  fifty-five  feet  high,  hearth  seven  feet,  tunnel-head 
ten  feet,  and  bosh  twenty  and  twenty-two  feet.  The  small- 
est one  is  forty-twp  feet  high,  hearth  seven  feet,  tunnel  head 
eijfl^Iit  feet,  and  bosh  eighteen  feet. 

Tho  largest  furnace,  viz. :  fifty-five  feet  high  and  twenty- 
two  foot  bosh,  works  much  better  than  those  of  lesser  di- 
mensions ;  it  requires  less  fuel  and  labor  in  producing  an 
equal  quantity  of  iron. 

To  the  present  time  the  three  furnaces  have  produced 
ninety  six  thousand  tons  of  pig-iron.  Their  average  weekly 
yield  is  five  hundred  tons.  The  maximum  ^  eekly  yield  of 
one  furnace  is  two  hundred  and  fifty-one  and  a  half  tons. 
In  the  smallest  furnace,  two  hundred  and  thirty  tons  have 
been  made  per  week,  for  six  weeks  in  succession,  with  one 
and  a  half  tons  of  coal  per  ton  of  iron. 

The  ores  consumed  in  these  furnaces  have  been  obtained 
chiefly  from  the  Andover  mine,  nearly  two  hundred -thousand 
tons  having  already  been  consumed.  The  ores  of  the  Rose- 
villc,  Dickerson,  Allen,  Hibcrnia,  Irondale  and  Ringwood 
mines  have  also  been  used  alone,  as  well  as  mixed'  with  An- 
dover ores. 

At  first,  under  the  impression  that  Andover  ore  would  not 
work  well  alone,  it  was  mixed  with  hematite  ore,  in  different 
proportions;  but  it  was  soon  ascertained  that  the  Andover 
ore  worked  better  and  made  a  superior  iron  to  the  mixture, 
and  the  hematite  was  consequently  abandoned. 

The  coal  is  that  variety  of  anthracite  known  as  Lehigh 
coal,  and  was  obtained  from  Mauch  Chunk. 


The  finx  is  a  ma^nesian  limestone  obtained  from  tbe 
qnnrry  wilhiu  a  few  hundred  tarda  of  tko  Tiirnaces. 

The  pig  iron  produced  at  tiie  farn&cca  is  pnddlcd  irithlU- 
thmfite  coa!,  at  the  rolling  mill  of  t!ie  company,  nt  TreoCon, 
and  the  blooms  thus  made  have  been  inaniiractDrciI  [iito  tlio 
Tnrions  kinds  of  bar  iron,  railroad  iron,  wronglit  iron  iNnmd 
for  fire-proof  boildirig^.  wire  of  diS'crent  sizes  and  of  the 
finest  quality,  shafts  of  great  strength  and  toughness  for 
largo  class  steamers,  and  steel  of  stipcrior  quality. 

The  following  materials  are  consumed  in  produciog  a  ton 
of  iron,  in  the  use  of  the  above  ores,  respectively  : 

ASDOTES  WISE. 

AndoTcrorcs,  (apocalor,)    .        -        •     2.25  tons. 
Cool, 1.75     " 

Limestone,  -  .  .  .  .  0.25  " 
The  iron  is  similar  to  that  produced  from  the  franklinite 
ore,  being  highly  crystalline,  and  iu  its  fi-acturo  liavin*  a 
bright  metallic  lustre,  resembling  that  of  antimony.  A 
large  proportion  has  a  foliated  Btvucturc,  being  crystalized 
in  lauiinx ;  another  variety  ha5  a  fibrous  structure,  tbe 
fibres  radiating  from  the  centre  lo  tlic  tiiilsido  of  the  jiie: 
and  another  variety  has  u  granular  structure,  the  grains  be- 
ing coarse  and  crystalline. 

It  is  considered,  for  many  purposes,  superior  to  iron  man- 
nfactured  from  magnetic  ores,  on  account  of  its  crystalline 
Btructuro,  caused  by  the  presence  of  manganese  and  a  more 
intimate  union  of  the  carbon  and  iron. 

KOSEVILI.E  MIXE. 
Magnetic  ore,   -----         3     tons. 

Coal, 2.5     " 

Limestone,        -        -        -        -        -        0.3     " 
The  small  proportion  of  limestone  required  is   owin'^  to 
the  pronsence  of  carbonate  of  lime  mixed  with  the  ore. 

The  iron  is  red-short,  but  it  is  soft  and  very  fine  grained 
and  is  well  aJaptcd  to  foundry  puiposes. 
It  has  been  advantageously  used  in  the  manufacture  of 
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kettles  for  trying  out  whale  oil,  and  for  this  purpose  has 
gained  considerable  notoriety. 

RINGWOOD  MINES. 

Magnetic  ore,  (assorted,)         -        -        1.75  tons. 

Coal, 1.75    " 

Limestone, 0.65    " 

DICKERSOX  MINE. 

liFagnetic  ore,  -        -        -        -        2      tons. 

Coal, 2        *» 

Limestone,       -        -        -        -        -        0.8      ** 
The  iron  is  cold-short,  even  when  mixed  with  one-fourth 
Andover  ore,  but  makes  a  good  foundry  iron. 

ALLEX  MINE. 

Magnetic  ore,         -        -        -        -        2.25  tons. 

Coal. 2 

Limestone,      -----        0.5      " 
The  iron  is  slightly  inclined  to  red-short,  but  makes  a  good 
forge  iron,  and  when  mixed  with  one-fourth  Andover  ore, 
produces  a  superior  article,  equal  to  the  Andover  iron. 

IlIBERNIA  MINES. 

Magnetic  ore,          -        .        -        -        2     tons. 
Coal, 2        " 

Limestone,      -----        0.4      " 
This  iron  is  similar  to  that  produced  from  the  Allen  ore. 
In  the  use  of  the  above  ores,  the  following  results  have 
been  obtained : 

1.  Ores  containing  apatite,  (phosphate  of  lime,)  produce  a 
cold  short  iron. 

2.  Ores  containing  iron  pyrites,  (sulphuret  of  iron.)  pro- 
duce a  rod  short  iron,  but  suitable  for  foundry  purposes. 

3.  Ores  containing  manganese  produce  a  hard  crystalline 
iron,  which  is  neither  cold  nor  red-short,  but  of  great  te- 
nacitv. 

4.  Ores  1  and  2,  or  1  and  3,  or  2  and  3,  mixed  in  suitable 
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proportions,  produce  a  neutral  iron,  suitable  for  forge  pur- 
poses. 

THE  BOOXTON  FURNACE. 

This  furnace  is  forty  feet  high,  fourteen  feet  bosh,  five 
feet  tunnel-head  and  hearth,  and  has  six  tuyeres. 

Its  average  annual  production  is  6,000  tons  of  pig  iron. 
In  1855  it  produced  6,179  tons. 

The  ores  used  are  exclusively  the  magnetic  ores  of  Morris 
County,  chiefly  from  the  Sweeds  and  Mount  Pleasant  mines. 

The  flux  is  magnesian  limestone,  obtained  chiefly  from 
Eackettstown,  in  Warren  County,  and  Montville,  in  Morris 
County. 

The  coal  is  anthracite,  and  of  the  Lehigh  variety. 

The  following  q^iantities  are  consumed  in  producing  a  ton 
of  pig  iron  : 

Magnetic  ore,  -----        2      tons. 

Coal, 1.87      " 

Limestone,      .        -        -        -        -  .06     " 

The  Sweeds  ore  produces  a  red-short  iron,  and  the  Mount 
Pleasant  ore  a  cold-short;  but  when  mixed  as  they  are  Jicre 
used,  they  i)roducc  a  neutral  iron  of  excellent  quality,  and 
admirably  adapted  to  the  purpose  for  which  it  is  applied. 

The  pii^-iron  is  puddled  at  the  works  adJoii)in,<:^  the  fur- 
nace, a!id  the  blooms  thus  made  are  rolled  into  nail-plates 
and  rods,  which  constantly  employ  one  hundred  hikI  nine 
macliincs  in  manufacturing  nails  and  spikes ;  of  which,  du- 
ring tlie  year  1855,  140,445  casks,  of  100  pounds  each,  were 
produced. 

AXTII11ACITI-:  FUr.XACE  FOR  RKDUCIXG  PnAXKLlXITE  ORE. 

In  connection  with  the  metallurgy  of  the  magnetic  and 
spccuhir  varieties  of  iron  ore,  may  ho  included  the  franklin- 
itc  ore,  which,  until  Mr.  Ivdwin  Post  reduced  the  oi-e  with 
anthracite  coal,  at  Staiihoj)e,  and  thereby  demonstrated  tlic 
application  of  that  fuel  to  its  reduction,  has  resisted  all  at- 
tcni])t.s  to  its  introduction  in  the  manufacture  of  iron. 
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I  regret  that  I  am  not  in  possession  of  details  respect- 
ing the  "  modus  operandi,"  and  the  results  of  this  experi* 
ment,  in  order  to  give  a  minute  account  of  it,  and  thus  ren- 
der to  Mr.  Post  the  credit  to  wliich  he  is  entitled  for  this 
valuable  contribution  to  metallurgical  science. 

Since  Mr.  Post's  experiment,  two  furnaces  have  been 
erected  for  the  reduction  of  this  ore,  one  at  Newark,  at  the 
zinc  works  of  the  New  Jersey  Zinc  Company,  and  the  other 
at  Franklin,  in  the  vicinity  of  the  deposit  of  oro.  The, 
former  was  erected  for  the  purpose  of  reducing  the  resi- 
duum (chiefly  franklinite)  of  the  zinc  furnaces ;  the  latter, 
for  reducing  the  ore  as  it  occurs  in  its  native  bed  at  Frank- 
lin, Sussex  County. 

THE  NEWARK  FURNAC. 

This  furnace  was  erected  under  the  superintendence  of 
Mr.  C.  E.  Detmold,  (late  President  of  the  New  Jersey  Zinc 
Company,)  during  the  autumn  of  1855.  It  is  a  small  an- 
thracite blast  furnace,  twenty  feet  high,  eight  feet  bosh,  and 
four  and  a  half  feet  tunnel  head. 

It  has  three  tuyeres,  and  is  arranged  with  hot  blast.  It 
is  made  of  fire-brick,  enclosed  by  a  sheet  iron  mantle  and 
strengthened  by  wrought  iron  bands. 

The  furnace  is  surmounted  by  a  chimney,  ten  feet  high 
and  four  feet  six  inches  square,  with  three  doors  for  charg- 
ing the  furnace.  Near  the  top  of  the  chimney  is  an  opening 
four  feet  in  diameter,  tlirough  which  the  zinc  passes  into  a 
sheet-iron  pipe  leading  to  the  fan.  The  mouth  of  the  chim- 
ney is  closed  by  four  dampers,  whicli  may  be  raised  when- 
ever the  zinc  and  gases  do  not  pass  freely  into  the  pipe. 

The  ore  from  which  the  residuum  is  derived,  is  a  mixture 
of  fmnklinite  and  red  oxide  of  zinc.  The  zinc  is  extracted 
in  the  form  of  the  white  oxide,  by  a  process  of  sublimation ; 
the  ore  having  been  crushed  and  mixed  with  a  portion  of 
fine  coal  as  a  reducing  or  deoxydizing  agent,  and  then  sub- 
jected to  a  high  temperature  in  closely  muffled  furnaces, 
which  causes  the  vapor  of  zinc  to  bo  evolved  and  conse- 
quently re-oxydized,  in  which  state  it  is  used  as  a  paint. 


The  rcsiJutiin  olitained  hy  tlnd  process,  is  composed 
chiefly  of  frankliiiito  and  carbon,  in  tho  form  of  a  fine 
powtJcr,  rcaembliDg  fine  sand. 

The  fuel  emploj'ed  is  anUi[acito,and  the  Bnx  oyster  shells. 

TIio  following  qua'  ti ties  were  consumed  ia  prodnciDg  a 
ton  of  pig  iron  : 

Kesiduum,  ....  2,90  tons. 

Coal  for  furnace,  -  -        2.10  tons. 

"     "    boilers,  -  -        1.10    " 

"     "    hot  blast,  •  ■        0.16     "  —3.36     " 

Oyster  shells,  ....  o.43    " 

For  every  ton  of  pig  iron  produced,  one  hundred  and 
thirty-sis  pounds  of  the  oxide  of  zinc  were  colloctetl ;  and 
as  the  an-angcmeDt  for  allowing  tho  escape  of  the  ziitc  and 
gag  was  not  sufficient  to  carry  tlieni  off,  it  was  fuond  neces- 
sary to  keep  open  one  or  two  of  the  dampers  at  the  month 
of  the  chimney,  through  which  a.  largo  proportion  of  tho 
zinc  escaped  and  was  lost. 

When  the  furnace  was  in  good  order,  the  production  of 
pig  iron  was  from  thirty  to  forty  tons  per  week  ;  the  resi- 
duum yiflding  from  thirty-throe  to  thirty-seven  per  cent,  of 
iron,  and  the  coa!  consumed  in  the  furnace  from  one  a?]d  a 
half  to  two  tons  per  ton  of  iron.  After  the  furnace  had 
been  in  blast  twenty-one  weeks,  one  of  the  boilers  failed, 
which  rendered  it  necessary  to  "  blow  out"  the  furnace. 

During  the  twenty-one  weeks  it  was  in  blast,  it  con- 
Bumed : 

Residuum,  ....  1631  tons. 

'    Coal  for  the  furnace,       ■  -  ■  1165     " 

"     "  heating  boilers,        -  -  607     " 

"     "  hot  blast,      ...  88     " 

Its  production  was: 

Pig  iion,  ....  5521  tons. 

Oxide  of  zinc,     ....        77,255    lbs. 

THE  FHASKLIN  FURXACE. 

This  furnace  was  erected  by  the  New  Jersey  Franklinite 
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Company,  and  put  in  blast  in  the  winter  of  1854.  It  was 
in  operation  only  a  few  weeks,  owing  to  some  imperfection 
in  its  construction  and  the  inexperience  of  the  workmen 
"  in  the  combined  operation  of  smelting  iron  and  collecting 
zinc  oxide." 

It  is  a  small  blast  furnace  with  hot  blast,  and  arranged 
with  a  chimney  at  the  tunnel-head,  with  which  a  pipe  is 
connected  for  conveying  the  zinc  oxide  to  a  condensing 
chamber. 

Although  the  furnace  was  in  blast  but  a  short  time,  yet 
sufficient  data  were  obtained  to  satisfy  the  company  that  the 
frankiinite  ore  can  be  economically  smelted,  yielding  two 
products,  viz :  a  superior  article  of  pig  iron  and  the  oxide  of 
zinc. 

The  ore  used  was  taken  from  the  great  metalliferous  de- 
posit in  Mine  Hill,  and  considered  of  a  mixture  of  frankiin- 
ite, red  oxide  of  zinc  and  willemite,  (sillicate  of  zinc.) 

The  following  is  an  account  of  the  working  of  the  furnace 
for  two  weeks,  ending  March  25,  1855.     During  a  part  of 
this  time  the  zinc  oxide  was  not  collected,  on  account  of  a 
deficiency  of  power  to  work  the  fan : 
Ore  used,         ....        102.50  tons. 
Coal,    -  -  -  -  -        137        «' 

Limestone,        ....         25.20    " 
Iron  made,        ....  22.90    " 

Oxide  of  zinc  made,'     -  -  -         22,084  lbs. 

The  iron  produced  from  the  frankiinite  ore  is  of  a  very 
peculiar  quality  and  excellency.  It  is  particularly  adapted 
to  the  manufacture  of  steel  and  malleable  iron,  and  hence 
commands  a  higher  price  than  pig  iron  manufactured  from 
other  ores  of  iron.  Dr.  A.  A.  Hayes,  of  Boston,  has  analyzed 
a  specimen  of  iron  produced  at  the  Franklin  furnace.  The 
following  extract  is  taken  from  his  report  thereon  to  tho 
company : 

**  In  general  physical  characters,  the  sample  resembled 
*  whitcfpig  iron,'  but  a  closer  inspection  shows  a  different 
molc.cular  arrangement,  by  which  the  crystals  are  affected 


in  form  and  distinctneaa  by  chemical  dissection.  The  mass 
of  iron  csliil>it3  two  distinct  crystalline  agRregationa ;  the 
liroad  folia  of  one  of  tliese  being  separated  by  thin  lafflim 
of  a  different  color,  Iiardnesaaiid  composition,  in  this  respect 
resembling  meteoric  iron.  The  color  of  the  BpecimeDS  ia 
nearly  that  of  tlic  liner  samples  of  metallic  antimony;  the 
masses  divide  easily,  but  the  angles  and  edges  of  the  imper- 
foct  crystals  arc  harder  than  the  hardest  cost-stecI,  and  in 
the  attempts  to  obtain  a  powder,  they  became  embedded  in 
its  surface ;  a  mean  specific  gravity  ia  at  60  P.  7.665.  Elec- 
trically, it  presents  a  positive  part,  closely  invested  by  a  re- 
latively highly  negative  body.  Chemically,  its  characters 
are  of  an  imperfect  etoel;  its  carbon  constituent  is  in  the 
Btato  of  that  which  has  been  deposited  from  carburetted  gases 
by  a  high  temperatare,  and  has  no  properties  in  common  with 
graphite. 

"  No  trace  of  sulphur  was  found.  A  trace  of  phosphoret 
of  calcinin  could  be  detected,  but  neither  zinc,  chromium, 
vanadium,  or  copper  could  be  found.  Associated  with  the 
carbon  in  an  accidentally  earthy  manner,  derived  doubtless 
from  the  slag,  and  in  this  is  a  minute  quantity  of  unreduced 
franklinite.  This  occurrence  of  ore  in  iron  I  have  often 
noticed  in  samples  which  do  not  prcssut  graphite.  There 
was  no  evidence  of  the  existence  of  the  metallic  bases  of  the 
earth's  either. 


"  In  the  following  statement  the  iron  ia  presented  as  ft 
simple  alloy,  consisting  in  one  hundred  parts  of 

Pure  iron,-  ....  93.364 

S.204 
2.250 


"    manganese,  • 

"    carbon, 
Slag,  silica, 
Ore  and  alumina,  • 
Lime, 


.640 
.240 
.170— i. 050 
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"  Tho  mechanical  and  chemical  constitution  of  this  iron 
point  to  great  ease  in  working  it  into  malleable  iron.  Both 
the  manganese  and  carbon  are  readily  oxidized  by  the  pud- 
dling, while  the  pure  iron  will  take  tho  form  of  tough  or 
malleable  iron  very  readily.  It  is  also  the  kind  of  metal  re- 
quired for  manufacturing  steel,  by  fusion  with  oxide  of  man- 
ganese, losing  in  the  operation  a  portion  of  carbon  and  all 
its  metallic  manganese." 

An  essay  of  a  bar  of  franklinite  iron,  manufactured  at 
Stanhope,  by  Mr.  Edwin  Post,  was  made  at  the  French  Na- 
tional Establishment,  for  the  manufacture  of  chains  and  an- 
chor for  the  navy,  by  Mr.  Theophile  Bornet,  chief  of  the 
works,  and  author  of  the  "  Tables  of  the  Strength  of  Metals." 

"  BEPUBLIQUE  FBANgAISB." 

ADMINISTRATION  DE  LA  MARINE." 

FORGES  XATIONALES  DE  LA  CHASfiANDBE. 

Essay  of  a  bar  of  iron  ftom  a  new  ore,  the  Fb.vnklixite, 

from  J^ew  Jersey,  United  States : 

The  bar,  obtained  by  direct  treatment  of  the  ore 
in  a  Catalan  forge,  is  25  millimetres  by  24.5 
millimetres  square,  and  presents  a  section  in 
square  millimetres  of         -  -  -        612.50  m. 

Charge  under  which  the  bar  began  to  stretch,        15,000  k. 
Elastic  force,  "per  mWWmctro,'  -  -  24.5   k. 

Charge  under  which  the  bar  broke,   •  -        25,000  k. 

Msolute  tenacity,  per  millimetre,        -  -  40.8   k. 

Elongation  of  the  bar  at  the  moment  of  fracture, 
per  millimetre,        -  -  -  -  5  m. 

Aspect  of  the  fracture— vM  nerve.  The  bar  was  imper- 
fectly welded,  and  contained  fissures  which  diminished  tho 
real  surface  exposed  to  traction  ;  in  consequence,  the  ahso* 
lute  tenacity,  had  tho  bar  been  sound,  would  have  been 
greater.  At  the  moment  of  rupture,  but  little  heat  was  dis- 
engaged. 


mr  iacfOK  ^  opini  ■>  ikii  a— »?.  * 
<l»e  fcaads  of  Ae  jjow  w*fr»,  will  oimce  ose  oT  tfe  sfr 

filial  adrantaires  vhicb  tfae  En^i^  law  kercCoforv  |>«»- 
M^«M>(I  //TCT  m.  At  present,  capital  y  nnK?B»DT  dear  ia 
Kn(rtaa<J,  and  tbe  ammt  of  tnuJe,  and  the  better  kooTledfe 
fihririA  of  oar  resoaroes,  ar«  doing  modi  to  eqaalize  Am 
•aloe  of  capital,  and  to  remove  one  of  the  most  serios^  difr 
t:n\ti':n  in  tlic  ira;  of  the  progresive  grovth  of  onr  domestic 
iiiBnufa/;tareff. 

"  Dot  at  the  fieriods  of  low  prices,  tbe  English  maker  does 
not  require  m  ranch  capital,  becaose  his  labor  is  cheaper, and 
hit  Iron  therefore  cost*  Icsb. 

"  It  fN  certain,  however,  that  withio  the  last  ten  years  the 
'lixparlty  in  the  wagca  of  labor  in  the  two  conntries,  has  bees 
(fi'ciitly  rodncod,  not  bj  any  fall  in  the  price  here,  bat  in  the 
Iricronne  of  the  prico  in  England.  And  it  would  seem  rea- 
Minnblo  to  anticipate  that,  with  the  present  rapid  and  cheap 
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intercourse  between  the  two  continents,  an  equalization  in 
the  rewards  of  human  industry  would  inevitably  take  place, 
and  every  step  towards  such  an  equality  is  in  favor  of  our 
production  of  iron  on  terms  of  equality  in  every  respect. 

"  It  is  apparent,  then,  that  the  only  reason  why  iron  now 
costs  more  to  make  in  this  country,  is  the  greater  value  of 
capital  and  labor,  and  tliat  there  are  natural  laws  at  work, 
slowly  but  surely  sapping  at  the  roots  of  these  obstacles. 
But  it  may  be  alleged  that  it  will  require  too  long  a  time  to 
equalize  these  conditions,  and  that  it  is  better  to  abandon 
the  business  now,  and  wait  till  these  desirable  changes  have 
actually  been  realized.  To  say  nothing  of  the  ruin  which 
this  course  would  entail  upon  those  who  are  now  engaged  in 
the  business,  and  who  have  nursed  it  to  a  condition  where  it 
no  longer  requires  the  aid  of  any  duties  beyond  what  the 
revenue  of  the  general  government  demands;  to  say  nothing 
of  the  loss  of  skill  and  machinery,  which  twenty  years  of 
sacrifice  would  not  replace ;  I  think  that  another  natural 
law  is  at  work,  which  will  soon  place  us  beyond  the  aid  of 
tariffs  or  the  fear  of  competition — a  law  which,  overcoming 
the  extra  cost  of  labor  and  capital,  insures  to  us  that  iron 
will  be  produced  here  at  an  early  day  as  cheaply  as  it  can 
possibly  be  got  from  Great  Britain,  even  if  entire  free  trade 
be  allowed.  If  such  be  the  fact,  to  discriminate  against  the 
iron  trade,  to  deny  to  it  the  revenue  duties  which  are  im- 
posed upon  other  articles  of  import,  would  be  the  height 
of  folly ;  for  tlie  ])U3ines3  would  be  ruined,  and  the  country 
would  save  no  money  and  vindicate  no  principle  by  such 
legislation. 

"  Let  us  see  what  this  law  is.  I  have  been  at  great  pains 
to  trace  the  increase  of  the  consumption  of  iron  by  the 
world,  and  to  form  an  accurate  idea  of  its  future  demands. 
I  have  called  your  attention  to  the  fact  that,  even  now,  the 
resources  ol  Great  Britain  have  been  so  taxed  to  meet  the 
existing  demand,  as  to  increase  the  cost  of  iron,  (I  do  not 
mean  the  price,)  because  the  miners  are  driven  to  less 
favorable  localities  to  pi-ocure  adequate  supplies  of  raw 
material.    If  the  production  of  three  and  a  half  millions  of 
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i  tons  per  «mm  Mi ^mdo  wdi  ioii  fwit  nora^imitdifi 
1^'  '  whw.tfieiirodvatkm  wm  quIj two  nijiiiooa,  t|M^:a44ii|j^ 

M'.  anotkufr  adUlon  mvtfc  have  « 09rf^qpi(yidi«g.d^      .Bp^.fl^ 

f      ^       woiid  viU  want  md  anst  ImTe  tke  0^ 

tiien^  iud  three  of  th^i  end,  enleiB  otlier  coquibriea  aid  ifi 
the  MW^9  ^  price  will  xioe  far  abpte  oar  |mpeiU;  ooat  ol 
^,if.  prodn^Q.    It  sfems  to  be  the  iDeritride  oondiBaioii  tif  the 

fiicto  I  have  etatedi  that  this  digr  ia  not  ftr  diatant,    Bv^a 
noir,  we  can  laake  iroa.  at  the  m^nigB  frie$Qt,  ^s^^fh  irae^ 
aad  if  we  make  none,  that  aTorage  priee  would  Ipjftii^g^r; 
ip  that^^kere  is  no  reason  to  beUe?e  that  iron  irooidl  (betaojd 
for  leai  than  it  now  ie^  if  it  all  came  from  Rngiaft4.    JBat  ]«^ 
it  be  noted  that  the  American  ironHDMster  noif  mkm  Axaaifi 
•pedal  kgifliation  in  his  behalf;  bat  he  otjlects  |p  a^f  Jeg^ 
latiooy  and  rerj  propeiijy.  wUdi  Moepts  him  flfiom  whtMm^ 
inddeirtal  adtantage  there  may  be  in  theiUr  imppiti^p'of 
dntiee  for  reTcnne.:  Heretofm^intimeeof  graUd^«» 
ilony  I6ttg  continned,  jie  has  felt  ttie  want  of  fiamMfal  or 
bgiflteUTe  c(»rkfl  to  float  him  OTor  thtrm '  gltrnfhe  of  rtinmndL' 
aad  it  in  at  tod  timee^  and  soch  timee  only, -that  ymtitktm 
heard  him,  a  drowning  man,  conedons  that  he  has  maqj 
years  of  life  in  him,  if  he  could  only  touch  a  buoy  for  a  short 
period,  calling  on  Congress  for  temporary  relief,  or  entreat- 
ing that  the  slight  prop  between  him  and  ruin  might  not 
be  knocked  away.    Now,  however,  he  feels  that  the  steadily 
increasing  demand  of  the  world  for  iron,  and  the  fact  that 
England  cannot  supply  the  whole  of  it  without  a  decided 
increase  in  cost,  insures  to  him  that  soon,  aside  from  the 
question  of  capital  and  labor,  these  periods  of  extreme  de- 
pression will  cither  cease  to  occur,  or  if  recurring  at  all,  will 
continue  for  such  short  intervals  that  he  can  sustain  himself 
till  the  improvement  takes  place. 

"  I  have  been  thus  careful  to  show  that  this  day  the  pos- 
session of  adequate  skill,  of  extensive  and  properlj  con- 
structed works,  of  a  large  body  of  ir.telligent  workmen,  of 
great  natural  resources  in  the  way  of  raw  materials  and 
channels  of  communication,  and  of  equally  great  ones  in  the 
canals  and  railways  which  the  genius  of  our  age  and  pec^e 
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have  constructed,  makes  legislation  for  the  purposes  of  pro- 
tection no  longer  necessary,  because  I  regard  the  day«  of 
protection,  for  the  sake  of  protection,  as  passed  away.  I 
have  been  equally  careful  to  show  that  the  artificial  elements 
of  dearer  labor  and  capital  do  not  make  us  independent  of  a 
fair  share  of  those  duties  which  are  necessarily  imposed  for 
the  raising  of  national  revenue,  but  that  there  are  causes  at 
work  which  promise  soon  to  make  us  independent  even  to 
this  aid,  to  which  we  have  a  fair  claim  in  the  balance  of  na- 
tional interests;  because,  under  this  state  of  fact,  intelligent 
and  influential  men,  identified  with  our  great  railway  inter- 
ests, have  combined  together  in  the  short-sighted  policy  of 
demanding  a  remission  of  the  duties  on  railroad  iron  at  a 
time  when  it  has  been  demonstrated,  and  is  admitted  by  all 
experienced  engineers,  that  our  American  rails  are  more  du- 
rable than  the  foreign  rails,  and  consequentlyworth  more 
by  the  whole  amount  of  duty  paid.  They  have  made  this 
movement  at  the  very  time  when  the  facts  and  probabilities 
all  favor  the  conviction  that  the  steady  approach  to  the 
equalization  of  the  elementary  conditions  of  cost  in  the  two 
countries,  will  soon  place  us  on  a  par  with  our  only  compet- 
itors. 

**  We  can  point  with  pride  to  the  fact  that  wo  have  passed 
the  half-way  point;  and  if  the  business  is  not  struck  down 
by  legislation  expressly  leveled  at  its  destruction,  in  less 
than  two  years  we  shall  be  able  to  supply  the  whole  wants 
of  the  country. 

"  Having  thus  traced  the  progress  of  the  trade  in  this 
country,  and  shown  that  its  difficulties  are  only  artificial  and 
temporary,  it  only  remains  for  me  to  investigate  the  geo- 
graphical elements  of  our  present  make  of  iron,  and  to  show 
in  what  parts  of  this  great  country  are,  and  will  be,  the  seats 
of  production. 

"  The  Delaware,  with  its  main  branch,  the  Lehigh,  reaches 
into  the  coal  region.  The  secondary  ores  abound  along  its 
shores,  while  the  Morris  Canal  has  made  the  great  primitive 
ore  resources  of  New  Jersey  easily  accessible.  Hence  the 
earliest  successful  efforts  to  make  iron  with  anthracite  coal 
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imtbecbe^ 


OB  a  larn  sale  oeearrH  in  this  rr^an,  anil  fmm  t 
not  of  Uie  nv  nuleriob,  it  miift  be  ifae  IcaJing  scat  of  die 
troD  bmdc  as  the  Atlantic  slope  Sck  Votk  is  the  nataral 
oBtlet  for  this  re^on,  and  oar  far  9C«in2  capitali^ti  have 
alrevl;  made  pron^ona  for  !l  IrT  (be  coMlmction  of  direct 
lioiH  of  canal  and  nilvsy.  Tbf  jtrnduct  iif  litis  region  la 
1953.  wta  about  one  handrcd  and  forir  tboasand  tons,  in- 
elodin^,  as  I  olwajs  do.  the  make  of  wronght  iron  direct 
from  ibe  ore." 

Ur.  Hetritt,  in  hi?  ralnable  pnpcr,  altore  qaoted-  has  do- 
mODstrated  that  the  increa.iine  iron  consumption  of  the 
■world  will  Boon  overtask  the  national  rcsonrce*  of  Great 
Britain,  and  that  no  other  country  hot  ihe  United  Static?  can 
make  np  the  sDrpios  in  the  main.  This,  together  with  the 
rapidir  increasin^r  consumption  of  tlic  Cnited  Stntos  nlooe. 
will  ere  lon^  plaee  Uiis  bntnch  of  industry  the  foremost  in 
oni"  conntry,  in  which  Xow  Jersey  most  take  a  Terr  active 
pari,  not  only  in  famishioir  tlie  raw  material,  bai  in  the 
maniifaclurc  of  the  iron  therefrom.  ^ 

WILLIAM  KITCHELL.  .-4 
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GEO.  H.  COOK, 
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REPORT. 


The  Geological  Survey  of  the  Southern  Division  of  the 
State  has  been  continued,  either  in  the  field  or  in  the  labo- 
ratory, during  the  entire  year. 

The  final  report  on  the  geology  of  the  county  of  Cape 
May  has  been  finislied,  and  is  now  in  the  printer's  hands. 
It  is  expected  that  it  will  be  published  in  the  early  part  of 
January. 

In  regard  to  this  county,  it  may  be  stated,  that  although 
there  is  but  little  variety  in  its  geological  formations,  and 
though  it  has  no  mineral  wealth,  it  has  in  its  soil  and  cli- 
mate peculiar  advantages  for  agricultural  improvement. 
The  price  of  land  is  low  and  a  large  portion  of  the  best  soil 
in  the  county  is  still  unimproved.  Considerable  space  has 
been  occupied  in  describing  the  different  fertilizers  which 
are  found,  and  in  detailing  the  methods  by  which  they  may 
be  made  useful.  The  agricultural  resources  of  Cape  May, 
when  properly  developed,  will  add  largely  to  the  wealth  of 
the  state;  and  it  is  hoped  that  the  geological  and  agricultu- 
ral report,  with  the  topographical  map  of  the  county,  by 
Lieutenant  Viele,  will  render  important  service  towards  this 
object. 

Several  contributions  have  been  made  to  the  Cape  May 
Report,  which  add  materially  to  its  interest  and  value. 
Thos.  Beesley,  Esq.,  of  Dennisville,  has  furnished  a  List  of 
the  larger  Wild  Animals  of  the  county,  and  a  very  full  Cata- 
logue of  its  Birds.  He  has  also  commenced  collecting  birds 
for  preservation  in  the  State  Cabinet.  Professer  Spencer  F. 
Baird,  of  the  Smithsonian  Institution,  Washington,  has  fur- 


niahed  a  Catalogue  of  the  Fishes  of  the  New  Jersey  tham. 
Samuel  Ashmcad,  Esq.,  of  Philadelphia,  has  contrihated  a 
80t  of  beautifully  preserved  epccimena  of  the  Marioc  Algs 
of  our  seashore,  with  a  Catalogue;  also  a  List  of  Flowering 
Plants  collected  about  Beeslcy'a  Point,  together  with  epect- 
mens  of  a  part  of  them.  Dr.  Maurice  Beesley,  of  Dennis- 
tUIc,  has  written  for  the  volume  an  interesting  and  care* 
fully  authenticated  "Sketch  of  the  Early  History  of  the 
County  of  Cape  STay."  I  take  pleasure  in  calling  attention 
to  the  valuahle  and  generous  asgistaDce  which  those  gentle- 
men have  rendered  to  the  survey. 

Neither  can  I,  in  justice,  omit  to  acknowledge  the  nsefol 
assistance  and  the  hospitality  which  I  everywhere  received. 

§  The  survey  of  Monmouth  County  is  nearly  completed. 
A  large  numher  of  marls  have  been  analysed  for  the  flnal 
report,  and  levels  have  been  taken  for  the  proper  construc- 
tion of  geological  sections.  !Much  material  in  relation  to 
its  agriculture  has  also  been  collected;  and  the  principal 
work  rcuaining,  is  to  delineate  the  geological  formations 
upon  the  map  of  the  county,  and  to  write  the  final  report. 
These  can  be  accomplished  in  a  short  time  after  the  map  is 
received.  From  the  report  of  flie  topoL'rapbical  engineer. 
Lieutenant  Viele,  it  will  ho  seen  that  his  field  operations  in 
Honmooth  are  completed,  and  the  map  may  be  expected 
soon. 

§  In  Cumberland  County,  all  the  townships  have  been 
partially  examined ;  specimens  of  soils  have  been  collected, 
also  of  marls  and  other  fertilizers,  and  full  notes  of  the  ag- 
ricultural practice  and  capabilities  of  the  county  have  been 
made.  The  laboratory  work  is  commenced  and  every  pre- 
paration is  made  to  carry  the  survey  of  the  county  forward 
with  dispatch. 

§  All  the  remaining  counties  in  the  Southern  Geological 
Division  of  the  state,  have  been  visited;  examinations  of 
the  geological  formations  have  been  continued;  collections 
of  fossils,  soils  and  fertilizers  have  been  made  to  some  ex- 
tent from  each  of  the  counties.  Especial  attention  has  been 
given  to  agricnlture,  and  it  is  hoped  that  a  beginning  has 
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been  made  towards  coIlectiDg  and  embodying,  in  available 
form,  the  successful  practice  of  our  best  farmers. 

§  The  Southern  Division  of  New  Jersey,  on  account  of 
some  of  its  mineral  deposits,  as  well  as  from  the  numerous 
and  enormously  largo  fossil  bones  and  shells  found  in  them, 
has  long  attracted  the  attention  of  geologists.  Up  to 
the  year  1827,  it  had  generally  been  spoken  of  as  an 
alluvial  formation.  Some  had  designated  it  as  tertiary. 
In  that  year  Mr.  Yanuxem  and  Dr.  Morton,  from  facts 
which  they  had  collected,  came  to  the  conclusion  that  the 
marl  or  greensand  of  this  state  was  of  the  same  geological 
age  with  the  cretaceous  formation  of  Europe.  Subsequent 
investigations  have  confirmed  the  opinions  of  these  gentle- 
men. 

As  the  principal  representative  in  our  country  of  the  cre- 
taceous formation,  various  localities  in  the  marl  region  have 
been  much  resorted  to  by  geologists  for  the  purpose  of  col- 
lecting its  peculiar  fossils.  The  inhabitants  have  also  been 
in  the  habit  of  preserving  some  of  the  fossils,  to  give  to  per- 
sons who  might  esteem  them  as  cariosities.  In  this  manner 
the  fossils  have  been  very  estensively  scattered ;  and  while 
some  of  them  have  found  their  way  into  cabinets  of  geology, 
the  majority  of  the  specimens,  including  among  them  many 
that  were  rare,  have  been  lost  to  science.  Of  the  specimens 
which  have  been  preserved  in  cabinets,  many  are  without 
any  localities,  being  only  labeled  as  coming  from  New  Jer- 
sey. 

With  the  discovery  of  the  cretaceous  formation  in  other 
parts  of  the  United  States  and  territories,  renewed  attention 
has  been  drawn  to  our  own  deposits  of  this  formation,  and 
it  is  felt  to  be  a  matter  of  much  importance  to  know  as  many 
as  possible  of  the  fossils  found  here,  in  what  subdivision  of 
the  marl  stratum  they  are  found,  and  their  precise  localities, 
so  as  to  trace  out,  by  comparison,  the  equivalents  to  these 
subdivisions,  in  other  and  remote  places. 

All  the  fossil  shells  and  corals  which  have  been  collected 
in  the  course  of  the  survey,  have  been  placed  in  the  hands 
of  Professor  James  Hall,  the  distinguished  palaeontologist, 


of  New  Yot-k,  for  deacriptioD.  Professor  Joscpli  Lcidy,  of 
the  Cnivoraity  of  Pcnugyh-anm,  and  eminent  as  a  comparft- 
tivo  anatumist,  haa  the  fossil  bonca  and  toelh  Top  dest'np- 
tion.  T)tc«e  gentlemen  liavo  found  many  now  spociea 
among  llic  apecimens,  and  of  tbose  which  are  knotrn,  tbcy 
find  many  Itctter  Bpccimons  than  have  hccn  seen  before. 
Mucli  interest  is  folt  by  tbcui  to  have  the  coUcctions  made 
as  compltitti  as  possiblo  beforo  the  dcscriptioiitj  arc  pub- 
lished. 

I  luLVG  made  exertiotM  to  secure  all  the  Rpociniens  I  could 

for  the  state  cabinet,  and  wbcro  this  was  not  possible,  to 

borrow  tlicm  for  doBcriptian.    Many  gentlemen  hare  lent 

their  aid  in  furtherance  of  this  object.    Dr.  Knieakemfaai 

L  ■  been  indefatigable  in  making  collections  at  Shark  river. 

Valuable  collections  of  bones  and  shells  have  been  pircn  to 

the  stale  by  John  S.  Cooke,  of  Tinlon  Falls,  by  Rkv.  G.  C. 

Scbonck  of  Marlboro,  Thomas  B.  Jobes  of  Now  Egypt,  M. 

T.  Hue  near  Perrinesville,  Henry  Arcgood  of  Kincora,  J.  J. 

I        Humnicll  of  Sbilob,  and  otiiera.     Interesting  specimens  have 

ft      been  lent  to  the  state  by  Professor  O.  R.  Willis  of  Free* 

P      bold,  Mr.  Hopper  of  tha  same  place.  Rot,  Mr.  Finch  of 

Slirc^v.-bLUT.  Itov.  Mr.  I,n..kw^r„i  .,r  Knyj.ovt.  Mr.  rir.-itlian 

Davis  of  Jericho,  and  others.     Not  having  the  fossils  here,  I 

am  not  able  to  give  the  names  of  nil  who  have  favored  the 

Burvey,  by  the  gift  or  loan  of  specimens,  but'it  is  intended  that 

duo  acknowledgement  shall  be  made  to  all  in  the  pnblished 

deseriptions. 

The  fo.ssil3  are  obtiincd  in  digging  the  marl,  and  of  course 
can  only  be  got  throngh  the  favor  of  those  who  own  or  work 
tlio  pits.  A  little  effort  on  the  part  of  those  located  in  the 
marl  districts,  in  preserving  specimens,  might  greatly  en- 
rich our  state  cabinet,  and  add  materially  to  the  stores  of 
science.  Every  year  valuable  fossils  which  arc  dug  out,  are 
destroyed  or  given  away  as  curiosities,  to  those  who  attach 
no  scientiQc  value  to  them ;  and  they  are,  for  all  useful  pur- 
poses.lost.  I  would  earnestly  appeal  to  that  feeling  of  state 
pride  which  every  true  Jerseyman  should  possess,  to  enlist 
citizens  in  collecting    and    saving    specimens  to  form  a 
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cabinet,  which  shall  properly  represent  the  fossils  of  the 
state. 

§  Accompanying  this  report,  is  "  A  Catalogue  of  Plants 
growing  without  cultivation  in  the  Counties  of  Monmouth 
and  Ocean,  by  P.  D.  Knicskern,  M.  D."  This  catalogue 
gives  the  names  of  seven  hundred  and  eighty-one  species, 
and  a  number  of  varieties,  all  "  plants  found  and  examined 
by"  Dr.  Knieskern,  **  within  the  last  ten  or  twelve  years." 
He  says,  **  There  are  doubtless  many  plants  that*may  still 
be  detected  within  our  limits,  not  included  in  this  catalogue, 
especially  in  the  portion  farthest  from  the  coast,  which  has 
not  been  examined  as  thoroughly  as  the  pine  barrens  and 
the  region  bordering  on  the  ocean." 

It  is  desirable  to  publish  in  the  final  reports,  as  complete 
a  list  as  possible,  of  plants  growing  in  the  state.  By  circu- 
lating this  catalogue  among  botanists,  so  that  our  present 
deficiencies  may  be  known,  additions  can  be  obtained  from 
different  parts  of  the  state,  and  in  this  way  it  will  be  put  in 
condition  for  final  publication. 

It  is  requested  that  this  catalogue  be  printed  in  pamphlet 
form,  separate  from  the  report,  for  the  use  of  Dr.  Knicskern 
and  the  officers  of  the  survey. 

PRESENT  CONDITION  OP  AGKICULTURE  IN  NEW  JERSEY. 

In  prosecuting  the  survey  of  Cape  May  County,  it  was  found 
that  ther  advancement  of  its  agriculture  had  been  so  great 
since  the  United  States  census  of  1850,  that  the  statistics  of 
the  Census  Report  gave  a  very  inadequate  idea  of  the  amount 
of  its  agricultural  productions,  at  this  time.  By  the  favor 
of  the  Assessors  in  the  different  townships,  I  was  enabled  to 
get  accurate  statistics,  for ifhe  present  year.  The  result  is 
truly  gratifying;  it  shows  an  advance  in  the  agricultural 
products  of  about  fifty  per  cent,  since  1850,  and  the  price  of 
land  has  nearly  doubled. 

No  statistics  have  been  collected  in  the  other  counties ;  but 
from  observations  in  the  southern  half  of  the  State,  I  am 
well  satisfied  that  the  spirit  of  agricultural  improvement  is 
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more  actiro  in  almoat  any  of  the  other  coiintiea,  (ban  in  C> 
&Iar ;  and  that  the  progress  which  13  making  is  quite 
rapid  nn  it  was  between  1840  and  1850.  (See  tables  A  a 
B  in  the  Appendix.) 

The  ndvanceiDent  made  in  New  Jersey  during  that  perio 
when  viewed  in  coniparigon  with  that  of  the  neigbborit 
States.  ConBecticut,  New  York,  Penasylvauia,  and  Del 
ware,  was  very  flattering.  In  the  staple  crops.of  wheat  an 
Indian  corn,  we  show  an  increase  of  more  than  one  bundre 
per  cent  which  is  more  than  double  that  shown  in  either  t 
the  other  Stales,  and  in  potatoes  a  gain  is  shown  of  scTentj 
tiine  per  cent,  against  a  gain  of  fifty-two  per  cent,  in  Delawan 
and  losses  of  twenty-two,  forty-nine,  and  thirty-aevcn  pe 
cent,  in  the  States  of  Connecticut,  New  York  and  Pennsyl 
Tania.  Other  cropg  show  a  fair  adTancemeDt  in  the  cob 
pariaon,  the  particnlars  of  which  may  be  seen  by  a  refereuc 
to  the  tables. 

In  the  aggregate  crops  of  wheat,  rye,  oats,  Indian  coni 
potatoes,  barley,  and  bnckwheat,  if  the  amount  for  eacl 
State  is  taken,  and  averaged  among  the  whole  number  o 
acres  in  each  State,  it  gives  forNew  Jersey,  four  and  tweot;!' 
one  hundredths  bushels  per  acre ;  Connecticut,  two  aud  twenty 
four  one  hundredths  bushels  per  acre ;  New  York,  two  anf 
seventy -eight  one  hundredths  bushels  per  acre ;  Pennsylvanio 
two  and  forty -one  hundredths  bushels  per  acre;  and  forDela 
ware,  tiirce  and  thirty-sLt  one  hundredth  bushels  i>er  acre 
There  is  also  a  very  large  balance  in  favor  of  New  Jersey  ii 
products  of  orchards  and  market  gardens.  In  the  productso 
the  dairy  the  balance  is  against  us  in  the  article  of  cheeK 
la  live  stock  there  is  no  great diHerence  in  the  several  States 
It  is  remarkable  that  there  is  a  dirainntion  in  the  amount  o 
stock  kept  in  all  the  States  abov»  mentioned. 

The  comparison  furnishes  a  most  satisfactory  vindicatioi 
of  our  Stale,  in  its  soil  and  productions,  from  the  aspersion 
which  it  is  90  fashionable  for  some  of  our  neighbors  to  cas 
upon  it. 

New  Jersey  occupies  a  location  for  markets,  unequallei 
by  any  other  State  in  the  Uuion.  Lying  between  th 
great  commercial  centres  of  our  country,  New  York  am 
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Philadelphia,  and  having  within  her  own  borders  much 
mechanical  and  manufacturing  industry,  a  ready  market  for 
all  her  products  is  ever  open  ;  almost  surrounded  by  navi- 
gable waters,  penetrated  at  numerous  points  by  rivers  and 
creeks,  and  crossed  by  several  railroads  and  canals,  she 
possesses  great  facilities  for  quick  and  cheap  transportation; 
80  that  for  bulky,  heavy  or  perishable  articles  she  might 
have  almost  a  monopoly  of  the  markets. 

Her  soil,  it  has  been  well  said  by  one  of  our  citizens,  in 
compariBg  it  with  that  of  a  neighboring  state  "is  easier 
tilled,  equally  productive,  less  liable  to  suffer  from  sudden 
changes  of  wet  and  dry,  imbibes  more  freely  the  sun  and 
dew,  to  favor  the  growth  of  early  fruits  and  vegetables,  and 
ripens  them  sooner  for  market." 

With  marls,  limestones,  and  other  fertilizers  in  great  pro- 
fusion within  the  State;  with  fish,  crabs,  and  other  mat- 
ters, the  spoils  of  the  sea,  upon  her  borders,  and  with 
contiguity  to  large  cities  and  cheap  means  of  transport  for 
their  waste  manure  and  offal.  New  Jersey  possesses  un- 
equalled resources  for  cheap  and  abundant  fertilizers. 

The  success  which  attends  good  farming  is  perhaps  the 
best  evidence  that  can  be  adduced  for  our  agricultural 
advantages.  It  has  been  shown  from  the  census  tables,  that 
our  product  per  acre,  whore  the  whole  area  of  the  State  is 
taken  into  account,  considerably  greater  than  in  any  of  the 
adjoining  States.  If  the  separate  crops  are  taken,  the 
average  for  corn,  oats,  and  potatoes  is  higher  than  in  the 
States  adjacent;  our  wheat  and  rye  are  put  down  as  yield- 
ing a  smaller  crop  per  acre,  which,  as  an  average,  is  un- 
doubtedly correct.  The  premium  crops  of  wheat,  in  all  the 
counties  where  there  are  agricultural  exhibitions,  have  been 
above  thirty  bushels  an  acre,  in  some  of  the  counties  they 
have  been  above  forty  bushels  an  acre  for  several  years  in 
succession,  and  there  are  instances  in  which  crops  of  fifty 
bushels,  or  upwards,  per  acre  have  been  harvested.  The 
practice  is  much  more  common  in  this  State  than  in  others', 
of  sowing  wheat  and  rye  in  corn,  or  after  corn  or  potatoes. 
A  diminished  crop  of  grain  is  the  necessary  consequence  of 


tliii  mode  of  cultivation;  thougb  tlie  produce  of  the  fioM 
and  the  profits  for  the  year  are  increased  lliercbr.  Wher- 
ever there  Is  thcii-ough  caltivatiun  the  crops  of  grain  arc 
not  inferior  to  those  raised  iu  other  states.  But  it  is  in 
fruits,  and  in  market-garden  produce  that  our  greatest  ad- 
vautagcS  are  found. 

The  returns  for  an  acre  of  etrawberries  are  from  one 
hundred  dollars  upwards.  TLe  Burlington  County  Agri- 
cclttiral  Society,  in  1855,  awarded  the  premiHm  for  llic 
moat  proGtahly  cnltivatcd  crop  in  the  county,  to  one  of  straw- 
berries.  It  yielded  at  the  rate  of  twelve  hundred  and  twenty- 
two  dollars  an  acre,  clear  profit.  Cranberry  fields  are  known 
which  anmially  yield  to  their  owners  three  hundred  dollars 
an  acre.  Iiarge  profits  are  also  obtained  from  the  cnltiva- 
tiou  of  other  small  fruits.  Tho  state  \s  noted  for  the 
production  of  apples  and  poaches,  and  fortnnes  have  been 
made  in  their  cultivation.  Market-gardening  paya  well  to 
those  who  engage  in  it.  Early  potatoes,  which  yield  one 
hundred  dollars  an  acre,  are  common,  and  those  yielding 
three  times  that  sum  are  not  unknown.  Equal  profits  caa 
bo  obtained  from  the  cultivation  of  sweet  potatoes. 

Andyetwi;Ii  all  these  advantages  and  the  examples  of 
the  large  profits  mentioned,  to  be  found  in  all  parts  of  the 
state,  there  are  still  two  million  acres,  or  nearly  one  half  of 
the  state  uncultivated.  Not  entirely  waste,  it  is  true,  but 
only  yielding  crops  of  wood,  every  fifteen  to  thirty  years, 
which  ingrowth  may  average  a  cord,  a  year,  for  each  acre, 
but  which  on  aceounfT  of  fires,  late  frosts,  &c.,  probably  pro- 
duce to  the  owners,  not  half  that  amount. 

In  view  of  the  facta  presented  above  it  is  astonishing  that 
so  little  attention  has  been  paid  to  these  unoccupied  lands. 
The  greater  portion  of  them  are  not  lighter  or  poorer  than 
other  soils  from  which  persevering  and  skilful  husbandry  is 
now  drawing  the  largest  and  most  certain  returns.  And 
they  offer  the  great  advantages  of  healthy  locations,  and 
contiguity  to  the  older  settled  portions  of  our  country. 

The  la;gc  body  of  unclcard  land,  which  occupies  tho 
central  portion  of  southern  New  Jersey,  is  narrowed  ou  all 
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its  borders,  every  year  by  the  inroads  of  the  farmer,  and 
many  large  and  productivtj  farms  are  now  found,  where  but 
a  few  years  ago  there  was  only  unbroken  forest. 

Could  the  productiveness  of  these  lands  be  generally 
known,  and  were  they  properly  opened  to  markets,  by  means 
t)f  roads  and  railroads,  it  would  be  the  means  of  saving  to 
the  ^tate  every  year,  hundreds  of  useful  citizens  who  now 
leave  us  to  seek  new  homes  in  the  west. 

In    regard  to  one  of  our  staple  crops,  the  potato,  the 
Census  Reports  furnish  some  important  facts.    The  general 
result  of  a  largo  increase  in  the  yearly  product  of  New 
Jersey,  of  an  increase  in  the  product  of  Delaware  and  a 
diminution  in  that  of  Connecticut,  New  York,  and  Pennsyl- 
vania has  been  mentioned.    On  comparing  the  product  of 
our  state  by  counties,  it  appears  that  the  increase  was  mostly 
in  Monmouth,  Burlington,  Camden,  Gloucester,  Salem,  and 
Cumberland,  the  counties  in  which  marl  is  found,  while  in  the 
remaining  southern  and  middle  counties  of  the  state  the  in- 
tsrcase  is  small,  and  in  several  of  the  northern  counties  there  is 
a  material  diminution  of  the  crop.  (See  table  C  in  the  Appen- 
dix.)   So  too,  in  the  state  of  Delaware,  the  largest  crop,  and  I 
presume,  the  largest  increase  of  Irish  potatoes,  is  in  New  Cas- 
tle county,  in  which  marl  is  found.    In  the  state  of  New  York 
there  was  an  increase  in  only  three  counties,  and  these  were  the 
three  constituting  Long  Island ;  and  of  these  three  the  largest 
ncrcaso  was  in  those,  which  thorfe  is  some  reason  to  believe,  lie 
in  the  same  geological  formation,  with  those  counties  in  New 
Jersey,  in  which  there  was  the  largest  increase.    In  Con- 
necticut there  was  an  increase  in  Middlesex  county,  which 
lies  in  the  valley  of  the  Connecticut  river,  and  at  its  mouth. 
In  Pennsylvania  there  was  a  small  increase  in  eight  counties, 
located  in  the  eastern  part  of  the  st&te,  and  mostly  on  the 
Delaware  river,  and  its  branches.    Of  the  states  in  which 
there  was  no  greatly  increased  population  from  immigration 
New  Jersey  and  Delaware  were  the  only  ones  in  which  there 
was  not  a  diminution  of  the  crop  of  Irish  potatoes  between 
1840  and  1850,    By  a  refei-enoc  to  tabfe  C,  it  will  be  per- 
ceived that  there  has  been  a  moderate  increase  of  the  crop 


Ill  the  sandy  and  Ii;,'lit  soils  wliero  marl  has  not  fjcpn  0«J: 
l»at  ilie  large  increoitc  is  confined  to  the  counties  ia  which 
uarl  exists  as  a  eonstitocntof  llic  soil,  or  ia  used  as  a  mavme. 

Tho  fact  of  this  reuiai-ltalilG  differeDco,  in  favor  of  our 
mai'l  districta,  is  that  'which  mainl;  concerns  the  practiml 
foriBGrt  hut  tlic  coDse  of  it  cannot  but  be  intereslisg  to 
.jrcflecting  minds.  Whether  its  sfiocial  action  is  dne  to  some 
CODkpODCiit  of  the  marl,  or  whether  its  usefnlncfs  is  partlr 
owing  to  the  miiigliug  of  now  earth,  taken  fi-om  bencaUi  thr 
Btirface,  with  the  eoil,  is  a  question  not  easily  answereil. 
There  is  no  effect  produced  on  the  appearance  of  the  potato 
top.  The  ci-op,  of  choice  varietfcs,  ia  from  aeveutv-five  to 
Olio  hundred  and  fifty  hasSels  an  acre,  The  potatoes  are  of 
gcod  size,  smooth  aud  amoth-skinned,  of  superior  (jnality  fur 
thotahle,"  and  not  anhjcct  to  the  potato  rot-  The  niarla 
which  are  least  estceDied  for  permnfient  ireiproveincnt  of  the 
land,  produce  quite  ns  gotid  effects  upon  a  single  crop  of 
potatoes  as  tliose  which  have  the  highest  i-epntation.  The 
Cumberland  maris,  which  are  not  grcca  sands,  are  deemed 
itlmost  indispCDsilile  to  this  crop,  and  ihey  produce  potatoes 
ofan excellent  quality;  though  I  Ifiink  the  average  cropper 
aero  ia  somewhat  less  than  where  green  sand  marl  is  used. 

The  value  of  this  crop  makes  a  Inr^o  item  in  the  whole 
agricuiiural  ]>ri)ili;ct  of  the  slate.  In  an  article  iii  the  Xciv 
Jersey  Painicr,  for  Hcccniljer,  the  potato  crop  of  JIoniuijutL 
county  I'yr  the  p:c.^o;it  year,  is  cstiir.atcd  at  thirty-three  i.cr 
cent,  more  tli.Tn  tliatof  1S50;  or,  in  round  nnmbor?,  at  one 
millioii  and  ;ji'iy  llicusand  bu£hc!s,  and  the  average  i>rico  ej 
over  ^cvcnty-fivc  cents  a  bushc!.  At  that  jiricc  the  ^vh^!? 
crop  Viuidd  I. e  worth  seven  hundred  and  eighty-seven  tl,o;i- 
sand,  f.vo  humlied  dollars.  The  crop  of  the  state  may  i,c 
safely  estimated  at  four  times  thi:j  quantity,  which  ia  vah;:' 
v.'ould  he  llirce  lailtion,  one  hundred  and  fifty  thousand  dollar,- . 

FKRTUA7.EHS. 

Tiio  al.u:idaiit  SLppiics  of  fertilizcis  found  in  oar  Et;.".o 


are  attractinpj  more  and  more  of  public  attention.  The 
green  sand  marls  are  getting  to  be  used  over  larger  districts 
of  country,  and  they  are  gradually  finding  their  way  to 
more  remote  markets. 

There  has  been  sent  over  the  Freehold  and  Jamesburg 
Agriculturul  Railroad,  during  the  past  year,  27()j982*  bu- 
shels of  marl,  all  of  which  has  found  a  market  out  of  the 
marl  district,  and  some  of  it  out  of  the  state.  *  The  liigh 
state  of  agricultural  improvement  along  the  lines  of  railroad, 
where  this  marl  is  distributed,  is  sufScient  evidence  of  its 
value.  An  association  called  the  New  Jersey  Fertilizer 
Company,  has  opened  marl  pits  on  the  shore  of  Sandy  Hook 
Bay,  near  Riceville,  and  have  built  a  wharf  for  the  purpose 
of  shipping  the  marl  of  that  locality.  From  this  point  marl 
can  be  very  easily  obtained  by  farmers  along  the  shores  of 
our  own  and  the  neighboring  states.  Marl  is  also  dug  exten- 
sively at  White  Horse,  in  Camden  county,  on  the  line  of  the 
Absecom  Railroad,  and  the  marl  is  delivered  at  places  along 
the  road  throughout  its  whole  length,  greatly  to  the  advan- 
tage of  the  country  through  which  the  road  passes  and  to 
the  state.  The  Delaware  and  Raritan  Bay  Railroad,  which 
is  now  in  process  of  construction,  passes  through  the  righ 
marl  regions  of  Monmouth  county,  and  when  completed  will 
open  a  large  district  of  our  state  to  the  benefits  of  this  val- 
uable fertilizer,  and  will  furnish  a  convenient  outlet  for  it 
to  the  sea  shore.  There  are  other  localities  where  the 
marl  is  situated,  so  that  it  can  be  readily  shipped  on  board 
vessels,  and  numerous  places  situated  in  the  interior,  from 
which  the  best  of  marls  could  be  cheaply  procured  if  there 
were  convenient  means  of  transport. 

The  diminution  in  the  cost'of  this  article  by  the  substito"- 
tion  of  railroad  transportation,  for  the  conveyance  by  teams^ 
will  be  understood  when  it  is  mentioned  that  formerly 
when  marl  was  hauled  from  Squankum  to  Jamesburg,  the  cost 
at  the  latter  place  was  thirteen  cents  a  bushel.     Now,  par. 

ties   interested    propose  if  the  railroad  is  extended  from 

'       ■  •  -   ■ »  »    ■ —  - 

*For  these  returns  I  am  indebted  to  I.  S.  Buckalevr,  Esq.,    SupcriDtcndcnt  of 
the  Jamesburg  and  Freehold  A^ricultarid  EaiJLroad. 
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Freehold  to  Squankum  to  deliver  tlio  marl  in  Belridcre 
that  price. 

Inquiries  are  being  mode  in  reference  to  the  price  of  ma 
and  its  probable  amount,  by  enterprising  persons  in  oth 
states  and  in  Europe.  la  regard  to  its  price,  it  luaj  I 
mentioned  that  the  Squankum  marl  sells  at  Freehold  fi 
eight  cents  a  bushel,*  and  that  the  New  Jersey  Fertilia 
Company  delivei'  tiM,'ii'  murl  uu  board  VL-sseis  &c  tiieir  whai 
for  seven  cents  a  bushel.  The  White  Horse  marl  is  di 
livered  on  the  liao  of  the  railroad  at  any  point  n-ithin  tc 
miles  of  the  pit:^,  at  ninety  cents  a  ton.  At  pits  in  differea 
parts  of  the  marl  region,  the  marl  is  sold  at  prices  varyinj 
with  the  laloi'  of  excavating,  without  mnch  regard  to  it 
real^worth.  Frora  twenty-five  to  Beventy-Sve  cents  a  tor 
includes  tlie  general  range  of  prices. 

The  absolute  worth  of  the  marl  to  farmers,  it  13  diSicnl 
to  estimate.  The  region  of  coantry  in  which  it  is  found  ha 
been  almost  made  by  it.  Before  its  ntse  the  soil  was  ei 
hauBted,  and  miicl*  of  the  land  had  so  lessened  in  value  tha 
its  price  was  but  little,  if  any,  more  than  that  of  govcn 
ment  lands  at  the  west ;  while  now,  by  the  use  of  the  marl 
these  worn  out  soils  have  been  brought  to  more  than  thei 
native  fertility,  aud  the  value  of  the  land  increased  fron 
fifty  to  a  liundrcd  fold.  In  these  districts,  .as  a  genera 
fact,  the  marl  has  been  obtained  at  little  more  than  the  cOs 
of  digging  and  hauling  bnt  a  short  distance.  There  ar< 
instances,  hoivever,  in  which  lar^e  districts,  of  worn  011 
land,  have  bepTi  entirely  renovated  by  the  use  of  tliis  sub 
stanec,  though  situated  from  five  to  fifteen  miles  from  tbi 
inarl  beds,  and  when,  if  a  fair  allowance  is  made  for  labor 
the  cost  I'Ci-  I'j^rhcl  c:;"!;'.  r.st  !ir,-t  !,;:7.  Izzz  I'uu  .'lo;; 
twelve  to  sixteen  ceuta.  Instances  arc  known  where  it  la 
been  thought  remunerative  at  twenty-five  cents  a  bushel. 

The  cliL'tiiicul  cuijj|jUBitiun  ui  lili:  muud  iiiiiy  ukI  in  csii 
mating  their  valne,  an  fertilizers;  though  it  must  be  ecu 
fessed  that  agriculturists  are  by  no  means  agreed  upon  th 

'A  baiLcl  H.Nigtta  uliuuL  IVB  louuii  nbca  first  dug,  and  iboal  SD  pau:iili  vli 
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specific  values  which  should  be  allowed  for  the  difiFcrent 
proximate  elements  found  in  manures. 

The  following  are  analyses  of  green  sand  marls,  from  dif- 
ferent parts  of  the  formation,  and  are  selected  as  represen- 
tatives of  the  principal  varieties.* 


Water 

Slllc* 

Prot<oxld  of  iron  and  alumina.... 

PoUtih 

Dme 

Carbonate  of  lime 

Mofnmta 

Pbonphoric  acid .\. 

Sulphuric  acid 


(1.) 


12.200 

S8.700 

27.^90 

4.467 


13.910 
1.213 
1.140 
Ol3O0 


99.629 


(2.) 


99.194 


(3.) 


lasdo 

ia60D 

46.660 

M.162 

24.921 

6.81H 

4.274 

2.865 

.  3.478 

3.069 

24W7 

3.599 

4.540 

0.98i 

a429 

9.S.SJ) 


These  specimens  are  taken  from  the  three  principal  marl 
beds ;  one  froni  the  first,  two  from  the  second,  and  three 
from  the.  third.  (1)  is  the  marl  which  has  been  most  largely 
used  upon  potatoes  in  Monmouth.  (2)  is  the  variety  of 
marl  which  is  most  generally  used  in  Burlington,  Camden, 
Gloucester  and  Salem  counties.  (3)  is  the  marl  which  is 
found  in  Deal,  Poplar,  Shark  river,  and  Squankum,  in  Mon- 
mouth county. 

lu  regard  to  the  several  constituents  of  the  marl,  it  has 
been  common  to  consider  the  phosphoric  acid,  and  the  pot- 
ash, as  the  only  substances  of  sufficient  value  to  be  taken 
into  the  account.  Professor  S.  W.  Johnson,  of  Yale  Col- 
lege, in  an  article  in  the  American  Agriculturist  for  Julyi 
1856,  estimated  the  value  of  potash  for  agricultural  pur- 
poses at  four  cents  a  pound,  which  is  probably  as  close  an 
approximation  to  its  value  as  can  be  assigned,  in  the  vary- 
ing circumstances  under  .which  it  is  used  in  agriculture. 
Phosphoric  acid  he  estimates  at  two  difi'erent  values,  accord- 
ing as  it  is  in  a  soluble  or  insolnble  st?te  In  its  soluble 
form  it  is  found  in  superphosphate  of  lime ;  in  its  insoluble 
form,  in  bones;  to  some  extent,  in  superphosphate  of  lime 
and  in  guano.    Soluble  phospliuric  acid  he  estimates  at  five 

*For  a  description  of  tbo  soreral  bcda  of  green  sand,  and  their  goologioal  and 
l^graphical  positions,  see  Geological  Reports  of  New  Jersey  for  1851  and  1855. 


ceaU  a  poand,  and  insoluble  at  t^o  costs.  Professor  Wijv 
Chemist  of  t''oRo;-.ll  Aq^rlcu'tur-I  S7?istj'  of  England,  hs| 
estimated  tho  wyrtli  of  soluble  pliosplioric  acid  at  eight  aai 
ahaHccnta  a  pouml,  anci  insnlnblo  at  three  cents.  The 
prices  of  bonca  and  of  suijcrphosiiliatt  arc  not  very  diScrool 
in  the  two  countries,  and  yet  one  of  tlio  results  arrived  at  ii 
mote  thao  fifty  per  cent,  higher  than  the  otber.  Such  di»> 
cordnat  results  show  the  diSiculties  attending  the  tiabjed 
for  t^R  flutlioritiea  nrc,  botli  men  distinguished  for  caro  and 
accnracj  in  their  i a vesli (Rations.  If  the  cstiinato  is  to  bt 
made  from  the  soiling  price  of  bone  dnat  and  superphosptatt 
of  lime,  the  prices  assigned  by  Professor  Way  arc  not  too 
high.  There  has  been  hardly  time,  since  the  first  intnidoc- 
tion  of  superphosphate  of  limo  into  our  country,  to  aecertaia 
the  estimation  in  which  it  will  bo  held  by  farmers.  Froni 
tlio  best  information  I  have  been  able  to  procoro.  tLo 
amount  of  superphosphate  annnally  manufactured  i*  increa*- 
t  ing.  The  price  has  diminished  slightly  within  two  or  threo 
years  past,  but  it  is  still  as  high  ns  tho  Engn<)h.  Bonnt, 
bone  dust  and  bone  turuings  are  increasing  in  price,  and 
are  more  hip:hly  valued  by  the  farmer  evfiry  year.  A  rea- 
son for  the  difuTcticcs  in  tho  valuo  attached  to  phosphoric 
acid  may  prohahiy  be  found,  in  the  fact  that  its  effects  as  a 
fci  tili/,01',  arc  uiiilIi  more  ]!erco|ilibIe  upon  some  crop?  t)j;tn 
upon  othej'S.  Wheat,  rye,  and  oats  are  known  to  l>o  Iml 
little  IteTrcdilcd  hy  it;  while,  on  tlie  contrary,  its  effects 
upon  pastures,  root  crops,  and  garden  vegetables,  are  entirely 
sfJ-i.-frtctcry.  AcL'ordiujr,  then,  as  one  or  other  of  these  cre[  ? 
is  the  Icadiii,;^  one  witii  the  fiirnicr,  will  the  plioiiphoric  aciU 
be  cj^lceiiiod.  From  Ihe  peculiar  location  of  our  st-Tte  in  re- 
lation to  ui.Trkct:-i,  and  the  nature  of  our  leading:  products,  I 
am  led  to  tl.o  (.piriion  that  the  prices  fi-\ed  by  Prof.  \V.iy  arc 
the  ncarcs-t  con  cct,  for  our  uses.  In  the  case  of  marl,  how- 
ever, even  this  i.i  too  low  an  estimate  for  the  phosphoric  ficiii. 
Tho  acid  is  in  its  insoluMo  fonii ;  but  it  is  diiseniinated 
through  the  marl  in  small  particles,  which  are  in  a  pulveru- 
lent slate, — ^.iu.-it  as  the  &u[icr]ilio,-]'5ia(e  must  he,  a,*  soon  as  it 
U  wa;hcd  iiilo  the  :^uil, — which  is  a  foiui  much  more  availa- 
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bio  for  growing  vegetation,  than  the  hard  and  slow-decaying 
fragments  of  bones  which  have  been  crushed  in  a  mill. 

It  is  a  safe  estimate,  at  least,  to  -rate  the  phosphoric  acid  in 
the  marls  at  five  cents  a  pound,  the  price  assigned  by  Prof. 
Johnson  for  the  soluble  acid,  and  in  relation  to  the  potash, 
I  think  it  should  be  put  still  higher. 

As  the  analyses  may  be  considered  to  give  the  absolute 
weights  of  each  of  the  different  constituents  in  one  hundred 
pounds  of  marl, — its  value  will  be  easily  calculated,  by  mul- 
tiplying the  numbers  in  the  table  by  twenty,  and  then  by 
the  price  mentioned  above.  Thus  in  (1)  the  potash,  4.467  M 
20  ==  89.34  and  4  M  89.34  =  $3.57  :  the  phosphoric  acid 
1.14  X  20  =-  22.8  and  22.8  ><1 5  =$1.14:  and  the  sum  of  the 
two  is  $4.71 ;  the  value  of  one  ton  of  the  marl,  according 
to  the  above  prices.  In  the  same  way  (2)  is  worth  $9.05, 
and  (3)  $7.96  a  ton. 

There  are,  however,  other  constituents  which  are  of  im- 
portance. Ammonia,  which  is  acknowledged  to  be  the  most 
costly  of  all  the  fertilizing  substances  applied  to  soils,  and 
which  is  indispcnsible  to  thrifty  vegetation,  is  found,  in 
small  quantity,  in  all  the  marls. 

The  sulphuric  acid,  set  down  in  the  analysis,  is  usually 
combined  with  lime,  and  is  in  the  form  of  sulphate  of  lime  or 
plaster,  a  valuable  fertilizer.  In  some  of  the  marls  there  is 
a  considerable  quantity  of  carbonate  of  lime,  in  fine  powder. 
This  is  also  an  excellent  manure. 

The  oxidof  iron  and  alumina,  in  their  action,  are  not  well 
understood.  It  has  been  assorted  bv  some  chemists  that  the 
protoxid  of  iron,  in  the  marl,  is  changed  to  a  peroxid  by  the 
action  of  air  and  moisture,  and  in  the  change  ammonia  is 
generated.  That  oxid  of  iron  is  an  absorbent  of  ammonia 
is  generally  believed.  In  my  report  of  last  year  I  called  at- 
tention to  the  fact  that  in  the  products  of  a  given  measure 
of  land,  a  very  much  larger  quantity  of  oxid  of  iron  was 
taken  up  by  potatoes  than  by  any  other  commonly  cultivated 
crop;  and  that  this  fact  taken  in  connection  with  that  of  the 
large  quantity  of  oxid  of  iron  in  marl,  which  is  specially 


adaptGiI  to  the  growth  of  this  crop,  appeared  to  hare  sona 
zl^T.itzciizZ-     I  Iiopc  to  invcstigalo  ibe  Huliject  fiii  ilicr. 

Soluble  silica  vfhic\\  is  liberated  !q  large  qaantitr,  in  tlie 
cic  com  position  of  these  uiarls,  has  been  rated  very  highly  b? 
BOine  agricultural  chemists. 

Tlio  eiibstaoctg  above  mentioned  are  certainly  fonnd  in 
large  quantity,  ia  common  earths  and  soils,  but  thoy  are  not 
usually  found  in  a  condition  to  be  easily  made  available  to 
Tegetation.  Tlic  marls  are  soft  bo  as  to  be  readily  penetra- 
ted by  water,  and  though  not  soluble  in  pure  water,  tlicy  are 
readily  decomposed  by  water  containing  acida,  and  are  theu 
soluble.  Even  carbonic  acid,  one  of  the  weakest  of  acids, 
and  which  ia  found  in  ivaier  in  the  soil,  i3  sufficient  to  de- 
compose them,  and  to  bring  the  various  constituents  intotke 
condition  necessary  that  they  may  act  upon  growing  plants. 
It  is  believed  that  the  other  constituents  of  the  marl  which  have 
not  at  all  entered  into  the  estimate  of  its  value,  increase  its 
fertilizing  power,  both  by  direct  action,  and  by  their  agency 
ia  absorbing  and  retaining  other  important  elements  of  veg- 
etable nutrition;  but  the  precise  value  which  is  to  be  at- 
tached to  them  is  not  well  understood. 

The  amount  of  the  groon  sand  marl  which  can  be  obtained 
for  use  is  ver.T  great,  It  underlies  the  whole  country  in  a 
strip  which  extends  from  Sandy  Hook  Bay  and  tbo  Atlantic 
ocean,  on  the  shore  of  Monmouth  county,  to  Delaware  river 
and  bay,  at  Salom,  in  Salom  county,  a  distance  of  ninety 
miles,  and  which  has  a  breadth  vaiying  from  fuurtt-cn  miles 
at  its  nofthcastcrn  extremity  to  six  miles  nt  its  soutJiwcstern 
extremity.  The  area  included  in  the  strip  is  nine  hundred 
square  miles.  On  account  of  the  marl  being  found  in  earth 
and  not  in  rock,  it  cannot  be  worked  under  tlic  purface  like 
a  mine ;  and  excavations  are  profitably  made  in  it  only  where 
the  covcrins  of  ton  oartli  is  but  a  few  feet  in  thickness.  In 
the  greater  portion  of  the  area  mentioned,  the  marl  lies  too 
deep  under  the  suiTace  to  be  profitably  worked  at  present. 

vol  of  the  country,  some  one  of  the  diU'orcnt  beds  of  ninrl  is 
exposed,  and  on  the  sloping  sides  of  the  valleys,  the  deposit 
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lying  nearly  level,  can  be  worked  back  for  a  considerable 
distance  before  the  covering  of  earth  becomes  so  thick  as  to 
render  further  progress  unprofitable.  Precise  estimates 
have  not  yet  been  made  of  tbe  amount  of  surface  under  which 
marl  can  be  profitably  worked,  but  there  are  certainly  many 
square  miles,  even  of  those  varieties  which  are  generally  con- 
sidered the  best. 

In  many  cases  a  ton  or  more  of  marl  is  dug  from  under- 
neath each  square  foot  of  surface ;  but,  if  we  allow  even  half 
of  this,  for  the  amount  obtained  from  each  square  foot,  a 
square  mile  will  yield  (13,939,200)  nearly  fourteen  million 
tons ;  an  amount  sufficient  to  supply  any  probable  demand 
for  years  to  come. 

The  calcareous  marl  which  constitutes  the  upper  part  of 
the  second  mart  bed,  and  which  has  been  vairously  designa- 
ted, as  yellow  limestone,  yellow  marl,  gray  marl,  lime,  sand, 
etc.,  is  extensively  developed  through  the  length  of  the  marl 
district.  It  consists  mainly  of  carbonate  of  lime.  Some 
portions  of  it  are  pulverulent  and  can  be  worked  with  a 
shovel,  while  other  portions  are  stony  and  can  be  used  for 
burning  into  lime.  Its  value  as  a  fertilizer  is  too  well 
known  to  need  description  here. 

The  tertiary  marls  of  Cumberland  county  are  valuable  as 
a  source  of  manure  for  the  district  of  country  in  which  they 
lie.  They  are  found  on  the  western  borders  of  the  county 
and  are  principally  dug  in  the  valleys  of  several  streams, 
which,  when  united  form  Stoe  creek.  The  whole  of  the 
workings  are  comprised  within  a  strip  which  extends  about 
four  miles  in  a  northeast  and  southwest  direction,  and  which 
is  perhaps  a  half  mile  wide. 

These  marls  are  not  gi-een  sand.  Some  of  them  have  a 
large  per  centage  of  shells  which  are  in  a  broken  and  de- 
cayed condition  :  others  are  entirely  destitute  of  shells  or  of 
carbonate  of  lime.  The  two  analyses  which  follow,  are  suf- 
ficient to  exhibit  their  composition. 


SWin.  ntid  quartz  sani], 

79.160 

83.328 

Fcroxr!  of  ii-oa, 

S..';62 

4.770 

Alumiiiii,    - 

.442 

5.412 

Lime, - 

7.500 

0.211 

Slagnesift,  - 

0.884 

0.66S 

Potash,       - 

1.227 

0.829 

Phosphoric  nctil, 

0.420 

0.S54 

Sulphuric  DciJ,   - 

0.1  r,6 

0.2S3 

Carbonic  acid,    ■ 

4.030 

Nitric  acid, 

a  traco 

Animotiifl,  • 

0.067 

Organic  matter,  - 

1.967 

TV'ntor, 

2.400 

2.193 

99.TD1      100.582 


The  first  or  these  marls  is  like  moat  of  t1io°e  coiit3inili{ 
shells,  in  some  however  fifty  per  cent-     Somo  have  athibo' 

tofl  their  valne  to  the  carbonate  'of  lime  in  the  Bfaellsf  but 
those  who  use  tliom  do  not  consider  this  to  bo  the  cause  of 
their  fertilizing  action,  and  make  no  difference  in  the  prico 
ort!Ri::0  which  coiitiu'n  sliolis  and  lho?fi  in  wliich  tlierc  avp 
none.  Tliei'c  ia  a  tract  of  comitiy  aliont  Shiloh,  tijion  whii.ii 
liiiio  has  never  liccn  ol;servod  to  produce  any  iieiiellcial 
eifect:  Ijiit  ivldeh  has  been  hrotiglit  to  a  high  decree  of 
fertiiity  by  the  nse  of  thc,=e  mavh.  They  are  carted  to  CiU- 
Ijinccs  (if  live  niilc.s,  and  are  thought  to  pay  well  for  the 
espeusc  uf  transportiitioii,  and  tiie  first  cost,  which  isfrtiin 
lifiy  to  seventy-five  cents  a  wagon  load. 

The  second  analysis  is  thiit  of  a  rather  remarkalile  sii'i- 
Etance.  It  U  called  juarl  by  the  iiihabilaiits,  and  is  dug  in 
the  s:mn!  (ract  of  coniitiy  with  the  othei-.  To  an  ordinary 
obserkcr  it  would  seem  to  bo  a  yellow  loam  or  subsoil,  and 
there  is  uulhiiig  by  wliich  a  closer  insjiection  would  be  aMo 
to  dIsLiiiii'uisli  any  did'erenee.  It  is  extensively  ii.-ed  as  a 
niauure,  ami  is  partiuulurly  valued  for  spreading  upon  grass 
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lands.  Farmers  purchase  it  at  tlie  pits  for  twenty-five  cents 
a  load,  and  baul  it  four  or  five  miles  for  use,  and  think  it 
well  repays  its  cost. 

The  king-crabs  or  horse*feet,  were  mentioned  in  the 
Annual  Report  of  last  year,  as  abounding  on  some  of  our 
shores;  and  it  was  also  mentioned  that  an  establishment 
for  making  a  concentrated  manure,  from  them,  had  been 
erected  at  Goshen,  in  Cape  May  county,  by  Messrs.  Ingham 
&  Beeslcy.  Several  hundred  tons  of  this  substance  wore 
made  last  year  and  sold  under  the  name  of  Cancerine.  It  is 
a  powerful  fertilizer,  and  in  its  composition  as  well  as  in  its 
effects,  has  considearble  resemblance  to  guano.  The  fertili- 
zing properties  of  guano  are  generally  conceded  to  be  due 
to  the  amounts  of  ammonia  and  phosphoric  acid  which  it 
contains.  The  per  centages  of  ammonia  and  phosphoric  acid 
contained  in  guano  and  in  the  cancerine,  are  here  given. 


Ammonia. 

Phosphuric  Acid. 

1. 

Peruvian  Guano, 

15.00 

14.76 

2. 

Peruvian  Guano, 

14.79 

10.15 

3. 

Cancerine, 

10.75 

2-71 

4. 

Cancerine, 

9.92 

4.05 

No.  1.  h  from  an  analysis  of  No.  1  Peruvian  Guano,  by 
Prof.  S.  W.  Johnson,  of  Yale  College ;  published  in  the 
American  Agriculturist,  for  December,  1856. 
No.  2.  is  from  an  analysis  made  in  my  laboratory.  The 
specimen  was  obtained  from  a  respectable  dealer,  in 
New  Brunswick. 
No.  3.  is  the  result  of  an  analysis  of  what  I  thought  to  be 

an  average  sample  of  Cancerine. 
No.  4.  is  tho  average  of  three  analyses  of  Cancerine,  made 
here  at  different  times. 
In  the  article  of  Professor  Johnson,  which  was  just  re- 
ferred to,  he  estimates  the  value  of  ammonia  at  sixteeen 
cents  a  pound,  and  phosphoric  acid  in  guano,  at  two  cents  a 
pound  J  this  would  give  the  prices  of 
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!.  Guano,      ....  $53.90  per  [on, 

2.  Gunno,      -            -            .            .  51,39       ,< 

3.  Caocerine,             -             .            .  35.48       " 

4.  Cancerine,             •            .            .  31.16       " 

In  this  estimate  pliosjiboric  acid  is  set  down  at  a  lower 
price  than  I  have  assigned  to  it  in  calculating  the  raloo  oT 
green  Band,  but  as  the  two  prices  bring  the  guano  np  to  its 
selling  price,  and  the  only  object  ia  a  comparison,  thia 
variation  -n-ill  not  materially  influence  tbe  relative  valaea  of 
the  two. 

There  is  a  difference  in  the  state  in  wbich  the  ammoDis 
exists  ia  tho  two  subsianccs.  In  guano  much  of  it  ia  readj 
formed,  and  is  easily  dissolved  by  water,  or  volatilized  hj 
heat;  wbilo  in  cancerine,  though  the  elements  are  present, 
the  ammonia  is  not  yet  Tormed,  and  it  is  not  eoluble  nor 
Tolatile  ;  and  so  not  liable  to  deteriorate  in  strength,  until 
tlie  process  of  decay  commences  in  it.  But  for  the  same  rea- 
-  BOOB  the  guano  is  quicker  in  its  action. 

Tlie  result  of  trials  with  it,  during  the  year,  have  fully 
sur-taineil  its  value  as  dotermincd  by  the  analysis.  The 
wheat  crop  of  southern  New  Jersey,  last  year,  was  from 
five  to  ten  bushels  an  acre  less  than  comnioD,  probablv  on 
account  of  the  severe  winter.  The  effects  of  neither  guano 
nor  cancerine  were  very  decided  upon  this  crop.  Some  very 
good  crops  of  wheat  were  harvested  where  cancerine  was 
the  only  manure  used.  Upon  summer  crops,  Indian  corn, 
potatoes,  ifcc,  it  has  succeeded  in  all  cases. 

From  the  results  obtained,  I  consider  this  pioneer  eslab- 
iishjuent  to  have  demonstrated  that  we  have  both  the  mate- 
rial and  the  means  for  manufacturing  a  concentrated  manure 
which  in  its  quality  and  price  is  a  substitute  for  Peruvian 
guano.  Several  thousand  tons  of  the  cancerine  could  be 
produced  in  a  year. 

The  lish,  particularly  the  mossbonlters  which  abound  near 
our  shor;:s,  have  been  much  used  as  a  manure.  Applied  in 
the  raw  state,  they  arc  powerful  fertilizers.     An  esamina- 
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lion  and  analysis  of  the  mossbonker  has  been  made  h 
the  present  fall,  for  the  purpose  of  ascertaining  the  Talu 
this  fish,  when  dried,  for  manure. 

ANALYSIS  OP  THE  FRESH  PISH. 

Water,        ..--.- 
Oil,  .  .  -.  . 

Dry  substance. 


77.17  per  c 

3.90      " 

19.93      •* 


100.00 


Analysis  of  the  dry  JPiiA. 


Lime, 

* 

8.07O 

Magnesia, 

• 

.670 

Potash,     - 

• 

1.545 

Soda,       '           -           - 

. 

1.019 

Phosphoric  acid,  • 

* 

7.784 

Chlorine, 

•            * 

.678 

Silica, 

- 

1.333 

Organic  matter,    • 

.1           * 

78.301 

100.000 

Ammonia,  «  «.  •  9.282 

« 

There  were  five  fishes  in  the  lot  examined,  and 
weighed  four  pounds,  four  and  one-eighth  ounces,  which 
little  more  than  the  average  weight  of  such  fish  during 
spring  and  summer.    They  were  taken  in  the  latter  pa 
October,  and  were  quite  fat.*    The  yield  of  oil  from 
is  probably  above  Aat  of  other  seasons  of  the  year, 
amounts  of  ammonia  and  phosphoric  acid  contained  in 
dry  fish  are  suflScient  to  make  it  a  valuable  concenti 
manure. 

The  amount  of  material  for  such  manure  which  con] 

obtained  upon  our  shores,  has  not  been  accurately  estim 

-    '-       -     - 

*  The  specimens  were  procured  for  me  by  Charles  Sears,  Esq.,  of  Bli 
If onmouUi  county. 


but  it  is  enormous.  A  fi  iend  who  fans  been  at  some  pains  ill 
milking  inquiries  Upon  tlic  suliject,  cgtim.itGs  the  amoant 
wliich  coiiM  be  obtained  at  a  single  point  on  the  shore,  tlurin* 
one  season,  at  one  hundred  tlioMsnnJ  barrela.  Sixlr  wagon 
loads  were  taken  at  a  single  haal,  on  the  shore  of  Karitaa 
Buy,  the  last  summer.  In  different  seaaons  the  prices  very, 
between  five  and  eight  cents  a  hnahel.  The  price  on  the 
(hore  of  ilonmouth  county  has  not  been  below  eight  cents  a 
bushel  during  the  past  season. 

It  would  be  a  public  benefit  to  have  these  supplies  of  fer- 
tilizing niuterials,  which  fntrly  bring  themselves  to  oor  shore?, 
put  in  a  form  to  be  more  extensively  used ;  and  (he  oil  and 
the  fish  manure  offer  fair  opportunities  for  profit  to  a  well 
conducted  manufactory  of  these  arlicics. 

The  following  analyses  of  green  sand  marl  were  made  from 
npcctmens  taken  from  different  parts  of  the  marl  formatioo 
for  the  purpose  of  comparing  the  composition  of  the  green 
mineral.  (I  and  2)  are  from  the  first  marl  bed,  (1)  from 
Mannington  township,  Salem  county;  (2)  from  MiddletowB, 
Monmouth  county;  (3  and  4)  are  fram  the  second  marl  bed, 
(3)  from  Manningten,  Salem  county,  and  (4)  from  Slircwsbarr, 
Monmouth,  (5  and  G)  are  from  the  third  or  npper  marl  bed, 
(5)  from  Oloucester  township,  Cam^lcn  county,  and  (0)  from 
Ocean  township,  Monmyuth  county. 

J„rrlf,f^'  of  Gr-rn  .SVi»rf  -i.  tak<n/rim,  Ihc  V.irl  It'..!.. 
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The  per  centage  of  matter  soluble  in  water  was  ascer- 
tained to  be  as  follows : 


CO 


Alnniina 

Lime 

Moi^etiia 

PotaBh 

Hulpburlc  acid 

Prot-oxlfl  of  iron. 
Phosphoric  acid .. 


a540 
0.(I!I7 
0238 
0.«76 
Trace. 


(2.) 


01.15 
0.4^ 
0079 
0.278 
a415 
Trace. 


l.*)2  !      1..362 


(3.) 


a075 
0..'519 

aoP3 
airiii 

0.388 
0.031 


1.132 


(4.) 


0.065 
0.186 
a093 
0.3(^2 
0-406 
0.031 


1113 


(5.) 


1911 


(6.) 


0.075 

a055 

04)82 

1.226 

0079 

0-044 

0134 

0.097 

a;jis 

2.876 

O.KIS 

a20l 

a365 

0l194 

4.693 


It  should  be  observed  in  relation  to  these  specimens  of 
green  sand,  that  they  were  not  selected  for  the  purpose  of 
getting  specimens  of  the  average  value  as  fertilizers,  num- 
bers 3  and  4  are  much  below  the  average,  and  number  6  is 
above,  containing  a  larger  per  centage  of  phosphoric  acid 
than  any  othhr  specimen  that  I  have  examined. 

The  following  analyses  are  of  clean  grains  of  green  sand. 
The  specimens  were  prepared  by  first  washing  out  all  clay 
and  muddy  substances  that  could  be  kept  suspended  in  water ; 
then  drying  the  remaining  matter  at  about  a  summer  heat; 
and  afterwards  carefully  picking  out  the  grains  of  green 
Band  from  the  particles  of  quartz,  phosphate  of  lime  and 
other  substances  with  which  they  were  mixed.  After  all 
the  trouble  taken,  however,  it  will  be  perceived  that  there 
was  a  small  quantity  of  sand  and  phosphate  of  lime  left  with 
the  grains.  The  phosphate  of  lime  ia  evidently  not  a  con- 
stituent of  the  grains  of  green  sand;  it  can  be  plainly  dis- 
tinguished from  them  in  the  mass,  by  the  color  of  its  parti- 
cles, which  are  of  a  very  light  green  or  greenish  white ;  but 
some  of  it  adheres  so  closely  to  the  green  sand  grains,  as  not 
to  be  separated  by  washing. 

Of  the  three  specimens  here  given;  (1)  is  from  the  first 

marl  bed,  and  was  obtained  at  Cream  Ridge,  Monmouth 

county :  (2)  is  from  the  second  marl  bed,  and  was  procured 

at  White  Horse,  Camden  county;  (3)  is  from  the  third  marl 

bed,  and  was  taken  from  a  pile  of  Squankum  marl,  at 

Freehold. 
5 


Aiaryrif  c/  araUtt/  Offia  SanJ, 


An  ctaniinat.ion  ciT  tiie  preopdin^  analj^^s  will  .'^iion- tbat 
tho  solublo  silicn,  prot-osid  of  iron,  alumina,  mag^nesia,  pot- 
ash and  water,  are  nearly  tlie  same,  in  quantity,  in  all  tli* 
specimens,  while  the  other  constituents  are  cxtromely  varia- 
lilc.  It  secma  a  legitimate  conclusion  from  this  examiaatioo, 
that  tho  prains  of  green  sand  are  made  up  of  the  eonatitn- 
ents  mentioned  above,  as  bein;^  constant;  and  that  the  re- 
mainder compose  the  material  which  is-found  mixed  in  with 
tho  grains,  and,  in  some  cases,  adhering  to  them.  If  we  as- 
sumo  this  conclusion  to  be  correct  and  sum  np,  ia  each  col- 
umn, tho  six  substances  mentioned,  as  constituting  the  ereen 
sand,  we  may  by  an  easy  calculation  ascertain  the  amouni  of 
each  of  those  substances  in  one  hundred  parts  of  the  pun? 
frrcen  Fand.  The  roHowing  are  tlic  results  of  such  a  calcu- 
lation upon  each  of  the  three  analyses  given  last. 


■,.■/  G 


rat-'ltd  /ram  lie  prcr,.i;„. 


(1) 

(M    1 

," 

Ol 

— ~. 

.™.  ™.   ^m- 

Si 

V1-9E1     ' 

= 

M„ 

- 

,^^ 

3 

m 

nu> 

OOl 

n   0 

The  close  resemblance  shown  between  the  three  specimen?, 
when  compared  in  this  way,  gives  patitfactory  evidence  iha'. 
the  green  sand  is  a  definite  chemical  compound.  The  infer- 
ence, too,  seems  a  fiiir  ocf,  that  tho  vajiaLiun  nhiih  is  'jb. 
servc'l  ia  the  fertilizing  properties  of  the  mari  or  green 
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sand,  is  due  to  the  foreign  matter  mixed  in  with  th^  grains, 
and  which  varies  with  the  localities. 

A  re-examination  of  the  white  clay  of  South  Amboy  shows 
it  to  contain  zirconia.  Qulitative  analyses  of  the  white 
clays  of  Woodbridge  and  Trenton  detect  the  same  substance 
in  them  also,  and  it  is  probably  a  constituent  of  all  the  clays 
of  this  formation.  There  is  reason  to  believe  that  the  white 
clay  at  Trenton  is  produced  by  the  decomposition  of  the 
gneiss  rock,  which  occurs  there.  Crystals  of  zircon  are  not 
uncommon  in  the  rock  at  that  place. 

Analysis  of  a  fire-clay  from  Whitehead's  clny^bank^  on  BurVs 
Creek,  near  South  Jimhoy^  Middlesex  county. 

Soluble  Silica,  -  -  -  43.937 

Insoluble  Silica,  -  -  1.703 

Alumina,    .        -  -  .  38.008 

Zirconia,             -  -  -  1.403 

Peroxid  of  iron,  -  -  0.747 

Magnesia,          -  -  -  0.077 

Lime,    ....  0.413 

Potash,           •     -  -  .  0,368 

Water,               -  -  -  13.863 


100.519 


In  closing  the  report  it  should  be  remarked  that  those 
scientific  details  which  must  give  to  the  survey  its  accuracy 
and  value,  have  been  mostly  omitted,  not  from  under-esti- 
mating their  importance,  but  because  it  is  judged  they  will 
find  their  more  appropriate  place  in  the  final  reports. 

The  practical  and  economical  relations  of  the  survey  are 
the  main  objects  for  which  it  was  instituted,  and  to  these 
this  report  has  been  chiefly  confined.  If  I  have  succeeded 
in  exhibiting  the  important  relations  they  hold  to  the  mate- 
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[B.1 

TnUa  ilianiDi  1tL«  n«  rcntiii-a  of  /■«••  or  GaU,  1u  •cronil  ttaplt  aerientnml 
Iir..  lueu.  in  Ihn  al.tu  of  CoDnecliciK.  N«<r  York,  New  Jenty.  IVud-tlraiii. 
■nil  I>c!«i«»r»,  from  IStO  to  ISjOialio,  tha  /"rndwi  per  Bcro  in  tad.  la-r, 
when  iu  whulo  cni]>  uf  18J0  U  tliriilnl  iini"ng  the  whuU  nuBiber  of  nrrrs  in 
Ud  lUtg.  rfli«  prtKlari  of  nheat.  Tjt.  oaU,  Inilina  com.  putnt^xn,  biiiici  mJ 
ItDchvbMli  u  jpren  in  buabolii  Ihat  u(  luj  in  tOEU;  uid  of  urchnnl  prvJiicti 
ladolUn.} 
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December  31st,  1856. 
Sir: 
I  herewith  traDsmit  the  report  of  the  operation  under  my 
direction,  connected  with  the  Topographical  Department  of 
the  State  Survey,  from  the  first  of  January  to  the  thirty- 
first  of  December,  eighteen  hundred  and  fifty-six. 

Your  Ob't  Sorv't, 
EGBERT  L.  VIELE, 
State  Topographical  Engineer, 
Wm.  Kitcuell,  State  Geologist  and  Sup^t. 


REPORT. 


The  close  of  the  year  1855  found  the  Topographical  De- 
partment of  the  State  Survey  in  a  condition  of  active  pro- 
gression. The  survey  of  the  county  of  Sussex  had  been 
completed,  drawn,  and  an  engraved  copy  was  in  process  of 
execution.  The  survey  of  the  county  of  Cape  May  had 
also  been  completed,  drawn,  apd  preparations  made  for 
engraving  it.  The  survey  of  the  counties  of  Warren,  Mor- 
ris, and  Monmouth  were  nearly  completed  and  good  progress 
made  in  the  surveys  of  Salem  and  Cumberland  counties. 
The  triangulation  of  a  lai  gc  part  of  the  northern  portion  of 
the  state  had  been  accomplished. 

All  of  the  difiSculties  incident  to  the  first  stages  of  so 
important  a  public  work  had  been  surmounted,  and  a 
thorough  organization  of  every  department  was  completed 
on  principles  which  insured  a  perfect  degree  of  accuracy  and 
efficiency. 

Great  unanimity  prevailed  throughout  the  state  in  favor 
of  the  survey.  The  press  yielded  its  cordial  support,  and 
the  Legislature  endorsed  it  with  an  almost  unanimous 
approval.  Under  circumstances  so  gratifying  it  was  natural 
that  those,  to  whose  charge  the  work  had  been  entrusted, 
should  feel  an  increased  enthusiasm  in  the  prosecution  of 
their  labors  and  should  endeavor  to  push  them  to  a  success- 
ful completion.  Guided  by  these  feelings,  the  organization 
of  the  Topograghlcal  corps  was  maintained. 


A  pIane>tab1o  party  vaa  continued  in  tho  conntT  of  Cam- 
bei'luTitl  and  a  reviaory  party  in  iho  county  of  Cape  .May. 

The  draugbtsmen  and  CDgravera  were  continued  and  Ibeir 
work  wTf^C'J  rnrward  sa  rapidly  as  t«u!d  be  done  coosistonfly 
with  tbe  required  acearacy. 

Piepiirationa  were  made  for  taking  tlie  field  at  an  enrly 
day  in  tLe  coming  season,  in  sliort,  every  effort  wa?  made  (o 
keep  up  the  vitality  of  the  survey,  but  our  de-^igns  were  sud- 
denly checked  by  the  unfortunate  circumstance,  chat  iho 
money  was  not  in  the  Treasury  to  meet  the  applications 
made  by  the  Legislature  for  tlio  continuance  of  the  survey, 
however,  with  the  small  sum  obtainpd,  arrangements  were 
made  U*  go  on  with  the  work  by  paying  Bome  of  tho  eoi- 
ployeuH  a  portion  of  their  salary,  others  agreeing  to  wait  for 
thelra  until  the  money  should  bo  in  the  Treasury.  Under 
thii*  arrangouiout,  parties  were  organised  and  took  tin:  Held 
as  follows : 

Triangula  Lion  pai  ty,  Juno  let,  185G,  Thia  party  con- 
tinued in  the  field  until  the  11th  day  of  October,  occupying 
the  following  stations,  cf  each  at  which  twenty  observations 
TTcro  tuhcn  with  the  thcadolito. 


1.  ^prii'-aW.l.  E^.-:o^  c 

■J.  j;o^,iiU,:i,  .M:;nis<.-ouiitv,      f      vn,:,-    iT  1  !v 
J      t.;iu,iri,!at:un. 

.'J.  yit.  Hope,  ^litnis  coir.itv, 

4.  yUmh  Vhh'.^,      - 

5.  i^ir.^o  Jliil, 
G.  -l/hippiiny, 

7.  l'ais)|i)uiiiy.  ^C'h.) " 
S.  "     (nnst.)  " 

9-  «     (sinill,)  " 

10.  llcnviilc  IJi-iail,  " 

11.  '■     (nortli.)     " 

12.  "     isout,,.)      « 

13.  Ilyl-ciul:!, 

14.  S|,lit]!o[k 

1.'.  (jiCCll  I'oiitl,         " 
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Pompton  Mta. 
nty. 


r  Pine  Brook,  Morris  coonty. 


county. 


16.  Kickoat,  Moms  connty. 

17.  Ball  Hill  I,  "  ( 

18.  "        ir,         "  J 

19.  BlooiuiDgdulc,  Passaic  eoi 

20.  PouiptoD  Plains,  Morris  county. 

21.  Puuipton,  " 

22.  PoniptoQ  Hill,  (Church,)  Passaic 

23.  Beavortowu,  Morris  County. 

24.  Hook  Mt.  I, 

25.  Hook  Mt.  II, 

26.  "      III,  0 

27.  Hanover  Nock, 

28.  Beeches'  Hill 

29.  Baiuopol, 

30.  "      II, 

31.  Wind  beam, 

32.  Book  Mt., 

33.  Cnaus  Mt., 

34.  Bearfort,  " 

35.  Makapin,  " 

36.  Carpenters'  Farm,  Sussex  county. 

37.  Paul's  Corner, 

38.  Wawayando  Mt.  I, 
39  "  II, 

40.  Twenty-eighth  Mile  stone, '■ 

41.  Twenty-ninth 

42.  Amity  Pocliuk,  state  of  New  York. 

43.  Mt.  Eva, 

44.  Greenville,  (Blue  Mts.) 

45.  Port  Jarvis,  " 

46.  Pennsylvania,  (station  in)  Pennsylvania. 

47.  Carpenters'  Point,  Sussex  county. 

48.  Hifih  Point, 

49.  Caldwell,  (Church,)  Essex  county. 

50.  "  Mt., 

61.  Fairliclcl,  (Church,)  " 

The  observations  made  on  the  above  fifty-one  stations 
Terc  one  thousand  and  twenty.    Besides  the  work  above 


on  state  line. 
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JLoidi 


»a»»i^«»fcfac«g«<  fm il^» 


I  «f  Ti  II  111, 
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County  of  Monmouth, — Survey  completed  and  map  drawn. 

County  of  Morris. — Survey  nearly  completed,  and  map 
partly  drawn,  (could  have  been  completed  in  about  three 
weeks). 

County  of  Warren. — More  than  half  surveyed. 

County  of  Scuem, — Half  surveyed. 

County  of  Cumberland, — Half  surveyed. 

County  of  Hudson, — This  county  could  have  been  com- 
pleted in  four  weeks,  with  the  aid  (which  had  been  offered) 
of  the  New  York  Haibor  Commissioners'  work. 

The  plane-table  sheets  of  the  field  work  which  have  been 
finished,  are  racked  and  bound,  to  be  deposited  in  the  office 
of  the  Secretary  of  State.  Thus  the  matter  stands,  and  it  re- 
mains for  the  legislature  to  take  such  action  as  in  their  wis- 
dom they  shall  think  best.  I  can  add  nothing  to  what  has 
been  said  in  regard  to  the  value  of  the  survey  to  the  state. 
Its  importance  is  stamped  upon  its  face.  To  myself  it  would 
be  a  source  of  inexpressible  gratification  to  see  the  work 
completed,  even  at  a  personal  sacrifice,  and  I  trust  that  the 
work  so  well  begun,  may  not  be  suffered  to  languish  for  want 
of  the  proper  support. 

EGBERT  L.  VIELE, 

State  Topographical  Survey. 


CATALOGUE  OF  PLANTS 


OBOWIXO  WITBODT  CULTITATXOV  »  TEI  OOUITTIIS  OF 


MONMOUTH  AND  OCEAN, 


NEW  JERSEY, 


ACCOBDIKG  TO  THE  KATUBAL  SYSTEM  AS  PBESENTED  IX  THE 

SECOND  EDITION  OP  GBAY's  MANUAL  OP  BOTANY, 

PUBUSHED  IN  THE  YEAB  MDCCCLTI. 


BY    P.    D.   KNIESKERN,   M.    D 


TRENTON: 

PBINTED  AT  THE  "TBDE  AUEBICAN  "  OFFICE. 

1857. 


M 


■Ill 


v.  mm\ 


PREFACE. 


This  catalogue  is  intended  to  embrace  all  the  Fhenoga- 
moQS  Plants  and  Ferns,  found  growing  without  cultivation 
within  the  limits  of  the  counties  of  Monmouth  and  Ocean,  as 
found  and  examined  by  myself,  within  the  last  ten  or  twelve 
years. 

There  are  doubtless  many  plants  that  may  still  be  detected 
within  our  limits,  not  included  in  this^catalogue,  especially 
in  the  portion  farthest  from  the  coast,  which  has  not  been 
examined  as  thoroughly  as  the  pine-barrens  and  the  region 
bordering  on  the  sea. 

In  this  catalogue,  plants  found  only  in  the  county  of  Mon- 
mouth are  designated  by  a  capital  M.,  those  of  Ocean  county 
with  an  0,  and  when  neither  letter  is  used  it  may  be  under- 
stood  that  the  plants  are  common  to  both  counties. 


Shark  River,  Monmouth  Co.,  N.  J., 

December,  1850. 
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CATALOGUE  OF  PLANTS. 


SERIES  L 

PH^NOGAMOUS  OR  FLOWERING  PLANTS. 

Class  I. — Dicotyledonous  ob  Exogenous  Plants. 

Subclass  L — ANOiosPEBMiE. 

Division  I. — Polypetalous  Exogenous  Plants. 

ORDER  I.— RANUNCULACEJE.    (Crowfoot  Family.) 

Clematis  Yirginiana,  Linn.    Banks  of  Squan  and  Shark 
Rirers;  not  common.    Monmouth  County. 

Anemone  Virginiana,  lAnn.    New  Egypt,  Ocean  County  and 
Middletown,  M.    Extremely  rare. 

A.  nemorosa,  Linfi.    Copses  and  margin  of  woods,  common. 

Thalictrum  anemonoides,  Michx.    Margin  of  woods  not  com- 
mon. 

T.  Cornuti,  Linn.    Meadows  and  along  streams,  quite  com- 
mon. 

Ranunculus  aquatilis,  Linn. 

var.  di  varicatus,  Gray.    Squan  and  Shark  rivers, 
rare. 

R.  Cymbalaria,  Pursh.    Head  of  Bamegat  Bay,  near  Point 
Pleasant,  near  salt  water,  quite  rare.    O. 

R.  abortivus,  Linn.    Shady  hill-sides  and  banks  of  streams, 
common. 

R.  sceleratus,  Linn.    Wet  ditches  and  pools,  near  New 
Egypt,  rare. 

R.  recurvatus,  Poir.    Shady  hill-sides  and  banksi  of  streams, 
rare. 


R,  fasclcularis,  Muhl.  Meadow  wooda  near  Sqnan  Village, 
open  woods  not  far  from  tbc  village  of  Freehold,  M. 

K.  bulboeus,  Linn.     Toms  River,  0.,  rare. 

E,  acris,  Linn,     New  Egypt,  O.,  rare. 

Aquilegia  Canadensis,  Linn.  In  woods  near  Squan,  U.,^ 
rare.  ^M 

ORDER  n.— MAGNOLIACE.E.  (5lAGSoi.t4  FAaiLT.)  ™ 

Uagnolia  glauca,  Linn.     Swatnps  quite  common. 
Liriodeudron  Tulipifera,  Linn.    Found  sparingly  on  npland. 

ORDER  v.— BERBERIDACRE.    (Bahberht  FAici.r.) 

Berbcris  vulgaris,  Linn.    Near  Red  Bank,  H.,  Dot  common. 

ORDER  VII,— CA30MBACEA.   (Water-bhieu>  Fahtlt.) 

Brascnia  poltata,  Pursk.  Near  Barrsvilie,  0.,  and  Shark 
River,  M.,  not  common. 

ORDER  VIII.— NYMPH.ECE^.    (Watee-Lilt  Family.) 

Nymphtciv  odorata,  ^it.     Ponds  and  stagnant  pools  common. 
Nupbar  advcna,  .^il.     Still  or  stagnant  water  common. 

ORDER  IX.— SARRACENACE^.    (Pitcheb-Plakis.) 

Sarracenia  purpurea,  Linn.     Peat-bog3,  common. 

ORDER  X,— PAPAVERACE^.    (Pappy  Fahily.) 

Argemone  Mexicana,  Linn.     Waste  places,  not  common. 
CfaelidoDium  aajus,  Linn.     Waste  grounds,  near  dwellings, 

rare. 
Sanguinaria  Canadensis,  Linn.     Banks  of  a  small  stream, 

New  Egypt,  0.,  very  rare, 

ORDER  XII.— CRUCIFER.E.    (Mustaud  Family.) 

Nasturtium  Armoracea,  Frits.  Banks  of  streams  and  damp 
soil,  not  rare. 


Cardamine  rhomboidea,  D.  C.  Wet  meadows  and  springs, 
rare. 

C.  rotundifolia,  Michx.  Cool  shaded  springs,  Middlotown, 
M.,  very  rare. 

Arabis  Ijrata,  Linn.    Shady  places,  not  common. 

Sinapis  alba,  Linn.    Waste  places,  rare. 

S.  arvensis,  Linn.    Too  common  in  cultivated  fields. 

S.  nigra,  Linn.  Fields  and  waste  places  famishes  the  mus- 
tard of  our  tables,  common  near  dwellings. 

Draba  verna,  Linn.    Sandy  waste  places  and  fields,  common. 

Camelina  sativa,  Grantz.    Flax-fields,  not  common. 

Lepidium  Virginicum,  Linn.  Road-sides  and  waste  places, 
common. 

Gapsella  Bursa-pastoris,  Moenck.    Waste  places,  common. 

Cakile  Americana,  J^Tutt.    Coast,  common. 

Baphanus  Baphanistrum,  Linn.    A  troublesome  weed,  M. 

OEDEE  XV.— VIOLACEiE.    (Violet  Family.) 

Viola  lanceolata,  Lin^i.    Damp  soil,  common. 

V.  primulaefolia,  Linn.    Damp  soil,  common. 

V.  blanda,  Willd.    Damp  and  shady  places  common. 

V.  cucullata,  Mt.    Low  grounds,  everywhere  common. 

var.  palmata.  Gray.  In  like  situations,  but  less  common. 
V.  sagittata,  .dit.     Dry  fields  and  road-sides  common. 
V.  pedata,  Linn.    Dry  sandy  or  gravelly  soil  in  open  woods 

and  road-sides,  common. 
V.  pubesccns,  Mt.    Open  woods,  M. 

OEDEE  XVI.— CISTACE^.    (Eock-bose  Family.) 

Helianthemum  Canadense,  Michx.  Sandy  or  dry  gravelly 
soil. 

H.  corymbosum,  Michx.  Sandy  or  barren  soil  near  the 
coast,  not  as  common  as  the  last. 

Hudsonia  cricoides,  Linn.    Dry  pine  barrens,  quite  common. 

H.  tomentosa,  JVutt.  Dry  sandy  coast  and  occasionally  sev- 
eral miles  inland ;  common. 

Lcchoa  mojor,  Michx.    Barren  sandy  fields,  common. 


L.  thymirolia,  Pursh.  Barren  sandy  fieliia  one  mile  west  of 
Good-Luck  ileadows,  nearToraa  Rivtr,  0.,  rare. 

L.  minor,  Lam.  Dry  open  voods  and  road-side3  very  com- 
mon. 

ORDER  XVII— DEOCERACE^.    (S[j.vde.\  Fauilt.)™ 
Droscra  rotundifoHa,  Linn.    Peat-bog?,  common.  ^H 

D.  loiigirolia,  Linn.     Peat-bogs,  common.  ^H 

1*.  liliformie,  Raf.  Pcat-boga  or  wet  sandy  soil,  neg- 
lected roaila.  These  three  species  are  frequently  found 
growing  togetliGf  withiii  the  space  of  a  few  feet. 

ORDER  X VIII.— PARNASSIACE.E.  (Pahsassia  Familt) 
ParDa8siaGcirolitiiana,JlftcAz.  Xear  marl-banks,  New  Egypt, 
0.,  rare. 

ORDER    XIX.— HYPERICACEJE.      (St.    Jodn's-wort 
Familt.) 

Ascymm  stans,  JIficAx.  Borders  of  thickets  pine-barrens, 
common. 

A.  Cra.T-ABdreie,  Linn.    Hill-sides  and  thickets,  common. 

Ifypericnm  prolificnm,  Linn.     Swampa  in  pine  barrens,  Man- 
chester, 0.,  common. 
var,  densifiorum.  Gray.  "With  the  above,  0.,  common. 

II.  perforatum,  Linn.  Pastares  and  meadows,  fortunately 
not  common. 

H.  corymbosum,  Mtihl.    Damp  or  shady  places,  not  common. 

H.  angulosum,  Michx.    Wet  pine-barrens,  not  common. 

H.  mutilum,  Linn.     Low  grounds,  common  everywhere. 

H.  Ganadense,  Linn.     Wet  sandy  places,  common. 

H.  Sarothra,  Michx.  Both  wet  and  dry  sandy  fields,  com- 
mon. 

Elodea  Yirginica,  ^utt.    In  sandy  swamps,  common. 

ORDER  XXI.— CARYOPHYLLACE.S:.    (Pink  Familt.) 
Suborder  I.— Silene^.    (The  Proper  Pink  Family.) 

^aponaria  officinalis,  Linn.     Road-sides,  common. 

Vaccaria  vulgaris,  Host.    Partially  naturalized,  rare. 


Silene  stellata,  Ait.    Baoks  of  Shark  Rirer,  M.,  rare. 
S.  Pennsylvanica,  Michx.    Sandy  woods,  not  common. 
S.  antirrhina,  Linn.    Dry  soil  and  barren  sandy  fields,  rare. 
Agrostemma  Githago,  Linn.    Wheat-fields,  too  common. 

Suborder  II. — Alsinejs.    (The  Chickweed  Family.) 

Honkenya  peploides,  Ehrh.    Sandy  sea-beach  not  rare. 
Alsin%  sqnarrosa,  Fenzl.    In  white  sand  sea-coast,  common. 
Arenaria  serpyllifolia,  Linn.    Sandy  waste  places,  not  rare. 
Stellaria  media,  Smith.    Fields  and  around  houses,  common. 
Gerastium  Yulgatum,  Linn.     Grassy  banks,  not  common. 
G.  Tiscosum,  Linn.    Grassy  fields  and  copses,  common. 
G.  nutans,  Raf.    Moist  places,  common. 
Sagina  procumbens,  Linn.    Damp  or  springy  places,  not 
common. 

Suborder  III. — Illecebre^.     (The  Knotwort  Family.) 

Spergularia  rubia,  Pers.    Sandy  soil  near  the  coast,  common. 

Tar.  marina,  Gray.    Seacoast,  common. 
Spergula  arvensis,  Linn.    Grain  fiields,  common. 
Aaychia  dichotoma,  Mich.  In  dry  and  also  moist  soil,  rare. 

Suborder  IV. — Scleranthe^.    (The  Knawel  Family.) 
Scleranthus  annuus,  Linn.    Sandy  waste  places,  not  rare. 

Suborder  V. — Mollugineje.    (Indian  Ghickweed  Family.) 

MoUugo  verticillata,  Linn.    Sandy  river  banks  and  cnlti. 
yated  grounds,  in  gardens,  a  troublesome  weed,  common. 

ORDER  XXII.— PORTULAGEiE.    (Purslane  Familt.) 

Sesuvium  portulacastrum,  Linn.    On  the  coast,  rare. 
Portulaca,  Linn.    Cultivated  and  waste  grounds,  common. 
Glaytonia  Yirginica,  Linn.     In  shady  copses  near  New 
Egypt,  O. 


ORDER  XXIII.— MALVACE.E.    (Mallow  FAim,*^ 

AlthiiEG  ofiicinalis,  Linn.     Salt  marshes,  common. 

Malva  rotundifolia,  Linn.      Door-yorda   and    waste  place?, 

common. 
M.  svlvcstris,  Linn.     Way^des,  rather  rare. 
Sida  spinosa,  Linn.     Waste  places,  near  Xcw  Egjpt,  O. 
Abutilon  Avlcoona^,  Gaert.     Waste  places,  conimon. 
Kosteletzkja  Virginica,  Fres.    Marshes  on  the  coast,  rallicr 

rare. 
HibiscuB  Moscheutos,  Linn.    Banks  of  rivers,  not  rare  oa 

the  coast. 
H.  Trionum,  Linn.    Escaped  from  gardens,  not  commoa. 


i 


I 


ORDER  XXrV.— TILIACE/E.    (Llvdes  Fawlt.) 
Tilia  Americana,  Linn.     Banks  of  Squan  RiYcr,  rare. 
ORDER  XSVL— LINACE-'E.     (Flas  Fauilt.) 
Linum  Virginianum,  Linn.     Dry  woods,  not  rare. 

ORDER    XXVIII— OXALIDACR*:.      (Wood-Sohbel 

Family.) 

Oxalis  violacca,  Linn.     Near  Sqiian  and  Shark  rivers,  M., 

rare. 
0.  stricta,  Linn.     AVoods  and  fields,  common. 

ORDER  XXVIII.— GERANIADE/E.    (Geranium  Family.) 

Geranium  maculatum,  Linn.     Open  woods  and  along  fences, 

•common. 
G.  Carolinianum.     Barren  soil  and  waste  places,  common. 

ORDER  XXIX.— BALSAMINACE;E.    (Balsam  Family.) 

Impaticns  fulva,  JVutt    Shady  moist  places,  common. 

var,   alba.      Near   Toms   Riyer,   0.,   has   white 
flowers,  not  common. 


11 

ORDER  XXXII.— ANACARDIACE^.   (Cashen  Family.) 

Rhus  copallina,  Linn.  Neglected  fields  and  road-sides,  com- 
mon. 

R.  venenata,  D.  C.    Swamps,  very  poisonous.    Too  common. 

R.  Toxicodeddron,  Linn,  Low  meadows  and  thickets,  com- 
mon. 

ORDER  XXXIII.— VITACE-^.    (Vine  Family.) 

Vitis  Labrusca,  Linn.    Thickets,  and  along  fences,  common. 
V.  aestivalis,  Mich.    Thickets,  conmion. 
Y.  cordifolia,  Mich.    River  banks  and  thickets,  common. 
Ampelopsis  quinquefolia,  Mich.    Woods  and  along  fences. 
In  rich  damp  soil,  common. 

ORDER  XXXIV.— RHAMNACE^..  (Buckthorn  Family.) 

Ceanothus  Amcricanus,  Linn.  (New  Jersey  Tea.)  Dry  open 
woods,  and  borders  of  fields  and  copses,  common. 

ORDER  XXXVI.— SAPINDACE^.  (Soapberry  Family.) 
Suborder  I. — Staphyleace^.    (The  Bladdernut  Family.) 
Staphylea  trifolia,  Linn.    Banks  of  Squan  River,  rare. 

Suborder  III. — Acerine^.    (The  Maple  Family.) 

Acer  rubrum,  Linn.  Swamps  and  wet  woods,  everywhere 
common. 

ORDER   XXXVII.— POLYGALACEiE.     (Milkwort 

Family.) 

Polygala  lutea,  Linn.    Low  meadows,  and  sandy  swamps, 

common. 
P.  sanguinea,  Linn.    Damp  meadows,  not  rare. 
P.  fastigiata,  J^utt.    Pine  barrens,  0.,  not  common. 
P.  cruciata,  Linn.    Margins  of  swamps,  common. 
P.  verticillata,  Linn.    Dry  soil,  common. 
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p.  ambigUB,  JVuU.    Dry  and  damp  fields,  common. 
P.  polygama,  Waller.     Dry  gaud}'  soil,  rare. 

ORDER  XXXVIII.-LEQUMINOS^.     (Pulse  Tmuili.) 

Sl'bokdeb  I. — Papiliosaces.    (The  proper  Poise  Familr.l 

LupinuR  perconiB,  Linn.     Sandy  fields  and  woods,  comiuon. 

Crotalaria  sagitUlh,  Linn.    Sandy  soil,  conimon. 

Trifolium  arvctiFO,  Linn.     Barren  dry  sandy  fields,  common. 

T.  pratcnsn,  Linn-     Cul  tirated  for  hay  and  pasture,  commoa. 

T,  repens,  Linn,     Pastures,  meadows,  &c.,  common. 

Modicago  lupnliun,  Linn.     Waste  places  and  roadsides,  r«re. 

BobtDia  Pseudacacia,  L.     Cnltivatcd  for  its  valuable  timijer. 

Tephrosia  Virginiana,  Pers.     Dry  saody  soil,  very  common. 

Dcsmodium  nudiflorum,  D.  C.  Dry  woods,  Middletowo,  M-, 
rare. 

D.  rotandifolium,  D.  C.     Dry  sandy  fields,  0.,  rare. 

D.  Isevigatuni,  D.  C.    Pinca  of  Ocean  County,  not  common. 

D.  Dillouii,  Darlington.    Open  sandy  woods,  0.,  common. 

D.  paniculatum,  D.  C.  Copses  and  borders  of  woods,  com- 
mon. 

D.  strictum,  D.  C.    Pine  woods  and  neglected  fields,  rare. 

D.  Canadcnae,  D.  C.     Borders  of  woods,  not  rare. 

D.  ciliare,  D.  C.     I*ry  bills  and  sandy  lields,  common. 

D.  marilaiidicum,  Bootf.     Copses  and  open  woods,  coriimon. 

Lcspedcza  procumbens,  Michx,     Sandy  soil,  not  rare. 

L.  ropena,  Torr.  4"  Gray.    Dry  sand  fields  and  open  woods, 

L.  violacea,  Pers.     Varieties  of  Ibis  species  are  commcn. 

L.  Iiirta,  Ell.  Dry  sandy  liarren  fields  and  bill-sides,  com- 
mon, 

L.  capitata,  Michx.  Varieties  of  this  species  occur  in  drj 
sandy  or  gravely  fields  and  bill-sides,  common. 

Stylosantlios  elatior,  Swartz.     Dry  sandy  road-sides,  rare. 

Vicia  saliva,  Linn.     Cultivated  fields,  common. 

Phaseolns  diversifolius,  Pen.     Sand-bills,  sea-coast,  rare. 

P.  helvolus,  Linn.     Sandy  fields,  common. 

Apios  tubcrosa,  Momch.     Moist  thickets,  common. 
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Galactia  glabella,  Mickx.  Open  pine  barrens,  O.,  common. 
Clitoria  mariana,  Linn.  High  banks,  Toms  River,  0.,  rare. 
Baptisia  tinctoria,  R.  Brown.    Dry  sandy  soil,  common. 

SuBOBDEB  II. — C-asALPiNiE-fi.    (The  Brasiletto  Family.) 

Cassia  Marilandica,  Linn,    Alluvial  soil,  not  common.    The 

leaves  are  sometimes  used  for  medicine.    M. 
C.  Chamaecrista,  Linn.    Sandy  fields,  common. 
C.  nJctitans,  Linn.    Sandy  fields  and  road-sides,  common. 
Gleditrehia  triacanthus,  Linn.    Cultivated  for  ornament. 

ORDER  XXXIX.— ROSACAJE.    (Rose  Family.) 
Suborder  I. — Amygdale^. 

Prunus  Americana,  Marsh.    Banks  of  streams,  not  common, 

M. 
P.  maritima,  Wang.    Near  sea-beach,  sandy  open  woods, 

common. 
P.  serol^a,  Ehrhart.    Upland,  common. 

Suborder  II. — Rosacea. 

Spiraea  opulifolia,  Linn.    Cultivated  about  dwellings,  rare. 

S.  salicifolia,  Linn.    Wet  grounds,  common.  • 

S.  tomentosa,  Linn.    Wet  meadows,  not  common. 

Agrimonia  Eupatoria,  Linn.    Borders  of  woods,  rare. 

Sanguisorba  Canadensis,  Linn.    Wet  meadows  near  Free- 
hold, M.,  rare. 

6enm  strictum.  Ait.    Damp  shady  places,  not  common. 

Potentilla  Norvegica,  Linn.    Cultivated  fields,  not  common. 

P.  Canadensis,  Linn.    Dry  sandy  fields  and  woods,  common. 

Fragaria  Virginiana,  Ehrhart.     Fields  and  open  woods, 
common. 

F.  \esca,  Linn.    Fields  and  woods,  not  common. 

Rubus  villosus.  Ait.    Borders  of  thickets,  fields,  <&c.,  com- 
mon. 

R.  Canadensis,  Linn.    Sandy  fields,  very  troublesome,  com- 
mon. 
2 


B.  hispidas,  Linn.    Low  troods,  not  rnrp. 

B,  cnneifolioa,  Pwrsk.     Sandy  fields  and  woods,  common. 
Rosa  Carolina,  Linn.    Swamps  nod  low  grouDda,  comtnoD. 
R.  luciiia,  Ehrhart.     Dry  soil  and  neglected  5elds,  common. 
R.  rabjgtooaa,  Linn.    Thickets  and  road-sides,  common. 

Sdbordee  III.— Pomej:. 

CrataegQS  coccinca,  Linn.  Thickets  and  old  fields,  not  rare. 

C,  Crua-galli,  Linn.    Tbicljots,  «ut  rare. 

C.  parvifolia,  Jtit.    Pine  barrens,  0.,  common. 

Pyras  arbntifolia,  Linn.     Borders  of  swaiiips,  not  rare. 

var.  melanocai'pa.  Gray.     Damp  thickets,  common. 
Amelancbiei-  Canadensis,  Tarr.  if  Gray.     Thickets,  common. 

OEDER  XLL— MELASTOMACE.E.  (iTELASTOMA  Familt.) 

Bhexia  Viginica,  Linn.    Sandy  swamps,  common. 

E.  Mariana,  Linn.    Sandy  swaiiiiis,  0.,  rare. 

Xesaea  verticillata,  H.  B.  K.     Low  swamps,  common. 

ORDER    XLIIL— ONAGRACE.E.        (ErEsiNO-FitiMBOSE 
Family. 

Suborder  I.— Onaghacej;.    Proper. 

Epilobium  angustifolium,  Linn.    (Great  willow-herb,)  not 

common. 
E.  coloratum,  Mukl.     Wet  places,  common. 
(Enothera  biennis,  Linn.    Dry  fields,  very  common. 
(E.  fruticosa,  Linn.     Open  fields,  not  common. 
Ludwigia  alternifolia,  Linn.     Swamps  and  damp  places, 


L.  palustris,  EU.    Ditches,  common. 

Suborder  II.— Haloragb^.    (The  Water-Milfoil  Family.) 

Proserpinaca  pectinaces.  Lam.    Sandy  swamps,  Manches- 
ter, 0.,  common. 
Myriophyllum  ambiguum,  Jfutt.    In  water,  M.,  rare. 
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ORDER  XLV.— CACTACE^    (Cactus  Family.) 

OpuDtia  vulgaris.  Mill,  haody  fields,  Point  Pleasant,  Toms 
River,  0. 

ORDER  XLVIIL— CUCURBITACE^.    (Gourd  Familt.) 

Sicyos  aogulatusy  Linn.    Waste  shady  places,  not  common. 

ORDER  XLIX.— CRASSULACEiE.    (Orpine  Family.) 

Sedum  Telephium,  Linn,    Near  dwellings,  not  rare. 
Penthorum  sedoides,  Linn.    Near  Egypt,  0.,  rare. 

ORDER  L.— SAXIFRAGACEiE.    (Saxifrage  Family.) 

Suborder — SAXiPRACACEiB. 

Saxifraga  Virginiensis,  Michx.    Dry  banks,  not  common. 
Heuchera  Americana,  Linn.    Shady  banks,  0.,  rare. 
Chrysosplenium  Amcricannm,  Schweinitz.  Cool  damp  places, 
rare. 

Suborder  II. — EscALLONJEiG. 

Itea  Yirginica,  Linn.  Swamps,  near  Manchester,  0.,  not 
rare. 

ORDER  LI.— HAMAMELACE^.  (Witch-Hazel  Family.) 

Hamamelis  Yirginica,  Linn.    Swamps  and  damp  woods,  rare. 
Liquidambar  Styraciflua,  Linn.     In  dry  soil  and  swamps, 
common. 

ORDER  LIL— UMBELLIFFERiE.    (Parsley  Family.) 

Hydrocotyle  Americana,  Linn.  Banks  of  Shark  River,  M., 
rare. 

H.  nmbollata,  Linn.    Point  Pleasant,  0.,  rare. 

Sanicula  Marilandica,  Linn.  Meadow  woods  near  Squan, 
not  common. 

Eryngium  Virginianum,  Lam.  Toms  River,  0.,  Squan  Vil- 
lage, rare. 


Sancue  carota,  Linn.    Cultivated  fields,  too  common. 
Pagtinaca  sativa,  Linn.     Fields,  near  dwellings,  too  common. 
Arcliemora  rigida,  D.  C.    Sandy  siramps,  common. 
Arcbangelica  birsula,  Torr.  5*  Gray.    Drj  open  woods,  not 

rare. 
Thaspiiim  barbinode,  JVutl.    Sliady  banks,  Prospertown,  0., 

rare. 
T.  aureum.  A'uW.    Copses  and  shady  banks,  rare. 
Zizia  integcrrima,  Z>.  C.    Shady  banks  and  open  woods,  rare, 
Osmorrliiza  brevistylis,  D.  C.    Rich  woods,  Middletown,  M, 

rare. 
Discopleura  capillaca;,  D.  C.    Near  salt  water,  not  rare. 

ORDER  LIII.— ARALlACEiE.    (Ginsexg  Fakilt.) 

Aralia  epinosa,  Linn.     Cnllivated  for  ornament. 
A.  raccinoea,  Linn.    Cultivated  in  gardens,  not  wild  here. 
A,  higpida,  Michx,     Sandy  pine  barrens,  rather  rare. 
A.  nudicaulia,  Linn,    Shady  thickets,  not  rare. 

ORDER  LIV.— CORNACE.E.    {Dogwood  Family.) 
Cornus  Gorilla,  Linn.    Copses  and  open  wooda,  not  rare>, 

C.  stolonifcra,  Jilickx.     Wet  banks  of  streams,  c 
Nyssa   mulliflora,  Wang.     (Pepperid^o,  Tupelo,  Black   or 
Sour  Gum.)     Rich,  dry  or  wet  soil,  common. 

BiTision  II. — Monopetalous  Exogenous  Plants. 

ORDER  LV.— CAPRIFOLIACE^.    (Honetsuckle 

Family.) 
Triosteum  perfoliatum,  Linn.     Borders  of  woodg,  rare. 
Sarnbucus  Canadensis,  Linn.     Rich  soil,  common. 
Viburnum  nudum,  Linn.     Sandy  swamps,  common, 
v.  dentatura,  Linn.     Wet  places,  common. 

ORDER  LVI.— RUBIACE^.    (Madder  Fauilt.) 

Suborder  I. — Stellat-E. 

Galium  trifidum,  Linn,     Damp  places,  common. 
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G.  triflorum,  Michx.    Rich  wood-lands,  common. 
G.  pilosum,  AiL    T>ty  open  woods,  not  rare. 

Suborder  II. — Cinchona. 

Diodia  teres,  Walt.    Sandy  fields  and  roadsides,  common. 
Gephalanthus  occidentalis,  Linn.    Wet  banks,  common. 
Mitchclla  repens,  Linn.    Dry  and  damp  woods,  common. 
Oldenlandia  cssrulea.  Gray.    Near  Shark  Biver,  M.,  rare. 

ORDER  LVIII.— DIPSACEJE.    (Teasel  Family.) 
Dipsacns  sylvestris,  Mill.    Road-sides,  rare. 

ORDER  LIX.— COMPOSITiE.    (Composite  Family.) 

Vernonia  Noveboracensis,  Willd.    Wet  meadows,  common. 
Liatris  spicata,  Willd.    Salt  meadows,  near  Squan,  M.  and 

Point  Pleasant,  0.,  rare. 
L.  graminifolia,  Willd. 

Var.  dubia.  Gray.    Damp  pine-barrens,  0.,  not  rare. 
Eupatorium  purpureum,  Linn.    Low  grounds,  common. 
E.  album,  Linn,    Dry  and  sandy  fields,  not  rare. 
E.  teucrifolia,  Willd.    Low  grounds,  common. 
E.  rotundifolium,  Linn,    Dry  soil,  common. 
E.  resinosum,  Torr.    Damp  pine-barrens,  near  Manchester, 

0.,  rare. 
E.  perfoliatum,  Linn.    Low  grounds,  common. 
E.  aromaticum,  Linn.    Near  Squan  Village,  M.,  rare. 
Mikania  scandens,  Linn.    Shady  copses,  wet  places,  rare. 
Conoclinum  coelestinum,  D.  C.    Rich  soil,  not  common. 
Tussilago  farfara,  Linn.    Wet  places,  rare. 
Sericocarpus  solidagineus,  Jfees.    Dry  thickets,  not  rare. 
S.  conyzoides,  JVew.    Dry  sandy  places,  common. 
Aster  spectabilis,  Mi.    Sandy  soil,  not  rare. 
A.  concolor,  Linn.    Sandy  places,  common. 
A.  patens,  Mt.    Dry  soil,  common. 
A.  cordifolius,  Linn.    Woods,  common. 
A.  nemoralis,  Mt.    Bogs,  in  barrens,  not  rare. 


Solidago  bicolor,  Linn,    Dry  sandy  open  woods,  C( 

S.  Tirgata,  Miekx,    Damp  pioo  barrens,  0.,  comnit 

S.  BeuiperTirens,  Linji.     Salt  marshes,  quite  commc 

S.  liDoides,  Solander.    Bogs,  not  common. 

S.  altissima,  Linn.     Along  fences  and  borders  of  v 

S.  nlmifolia,  Muhl.    Low  places,  common. 

S.  odora,  Ait.    Dry  sandy  woods,  very  common. 

S.  nemoralis,  Ml.    Dry  fields,  commoD. 

S.  Canadensis,  Linn,    Borders  of  thickets  and  wo 


S.  serotina,  ,^it.    Thickets  and  low  groands,  comni 

S.  tenuifolia,  Pursk. 

Cbrysopeis  falcata,  Ell.    Near  Toms  River,  in  d 

soil,  rare. 
C.  mariana,  J^uit.    Dry,  sandy  or  gravelly  soil,  coi 
Inula  heleninm,  Linn.    Road-sides,  rare. 
Fluchea  camphorata,  D.  C.    Salt  marshes,  common 
Baccharis  halimifolia,  Lin'i.     Not  far  from  the  sea, 
Silpbium  perfoliatnm,  Linn. 
Ambrosia  trifida,  Livn.    Rich,  damp  soil,  rare. 
A.  artcmisciefolia.    Fields,  too  common,  overywhei 
Xanthium  strnmarium,  Linn.    Near  dwellings,  not 
Var.  echinatnm.  Gray.    Near  sea-coast,  not  rare. 
Heliopsis  Isevis,  Pers.    Banks  and  copses,  common. 
Rudbcckia  laciniata.    Thickets  and  along  fences. 
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B.  connata,  Muhl.    Wet  soil,  commoD, 

B.  chr jsanthemoidcs,  Michx.    Wet  places  and  swaiBps*  com- 

mon. * 

Maruta  cotnla,  D.  C.    Road-sides,  very  common. 

Anthemis  arvcnsis,  Linn.    Fields,  not  rare. 

Achillea  millefolium,  Linn.    Fields  and  roadsides,  common. 

Leucanthemum  vulgare,  Lam.  Fields  and  meadows,  too 
common. 

Tanacetum  Tulgare,  Linn.    Near  dwellings,  cultivated. 

Artemisia  caudata,  Michx.  Sandy  soil  near  the  coast,  com- 
mon. 

Gnaphalium  polycephalum,  Michx.    Very  common. 

G.  pnrpureum,  Linn.    Sandy  soil,  not  rare. 

G.  nliginosum,  Linn.    Ditches  and  road-sides,  common. 

Antennaria  margaritacea,  R.  Brown.  Dry  places  near  the 
coast,  rare. 

A.  plantagiuifolia.  Hooker.    Sterile  soil  and  banks,  common* 

Filago  Germanica,  Linn.    Dry,  barren  fields,  rare. 

Erechthites  hieracifolia,  Raf.  Waste  places,  newly  burned 
over,  common. 

Cirsium  lanceolatum,  Scoji.   Fields  and  road-sides,  common. 

C.  altissimum,  Sprmg.    Fields  and  copses,  common. 

C.  horridulum,  Michx.    Meadows,  both  salt  and  fresh,  not 

rare. 
Lappa  major,  Gaert.    Rich  soil  and  waste  places,  common. 
Chlchorium  intybus,  Linn.    Waste  places  and  road-sides, 

rare. 
Krigia  Virginica,  Willd.    Dry  waste  places,  common. 
Cynthia  Virginica,  Don.    Moist  banks,  rather  rare. 
Hieracium  venosum,  Idnn.    Dry  pine-plains,  common* 
H.  paniculatum,  Linn.    Open  woods,  common. 
Taraxacum  Densleonis,  Desf.    Road-sides,  common. 
Lactuca  elongata,  Muhl.    Rich  soil,  not  rare. 
Sonchus  oleraceus,  Linn.    Waste  places,  common. 
S.  arvensis,  Linn.    Fields,  not  common. 

ORDER  LX.— LOBELIACE^.    (Lobelia  Family.) 
Lobelia  cardinalis,  Linn.    Low  grounds,  common. 


L.  inflata,  Linn.     Dry  or  damp  soil,  common. 

L.  NnttalUi,  R.  4*  Schultes.    SanOy  swamps,  common. 

ORDER  LXL— CAMPANULA  CE.E.  (Cahpa.vula  Familt.) 

Campanula  apariooides,  Pursh.     Boga  and  wet   meadoTS, 

rare. 
Spccularia  perfoliata,  D.  C,     Dry  fields,  common. 

ORDER  LXII— ERICA CE.E.    (Heath  Family.) 

SUBORDEB   II. — VACCINIE^.      {WUORTLEBEaBT  FiJlILr.) 

Gaylusaacia  dumosa,  Torr.Sr  Gray.  Sandy  swamps,  not  very 

rare. 
G.  frondosa,  Torr.  Sr  Gray. 

G.  resinosa,  Torr.  4*  Gray.     Woods  and  swamps,  common, 
Vaccinium  Osycoccus,  Linn.     Peat  bogs,  very  common. 
V.  atammeum,  Linn.     Dry  woods,  very  rare. 
V.  Pconsylvanicum,  Lam.     Dry  hills  and  woods,  common. 
V.  corymbosum,  JLinra.     Swampa,  common. 

SCBOBDER    II. — £rICIHE.£. 

Arctostapliylos  Uva-ursi,  Spreng.  Pine  barrens,  common,  0. 

Epijriea  repens,  Linn.    Sandy  woods,  common. 

Gaultheria  procuiiibens,  Lian.  Dry  and  damp  woods,  com- 
mon. 

Lcucotiim  racemosa.  Gray.    Swamps,  common. 

Cassandra  calyculata,  Don.     Bogs  and  swamps,  common, 

Andromeda  mariana,  Linri.     Sandy  places,  common. 

A.  ligustrina,  Muhl.     Swamps,  common. 

Clethra  ainifolia.     Swamps  and  dry  sandy  soil,  common, 

Kalraia  latifolin,  Linn.     Dry  woods,  common. 

K.  angustifolia,  Linn.     Damp  places,  swamps,  common. 

Azalea  viscosa,  Linn.     Sandy  swamps,  very  common. 

A,  nudiilora,  Linn.     Tliickets,  on  liills,  common. 

Leiophyllum  buxifolium,  EH.  Sandy  damp  barrens,  0.,  not 
rare. 
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Suborder  III.— Pyrole^. 

Pjrola  rotundifolia,  Linn.    Damp  or  shady  woods,  common. 
Chimaphila  umbcllata,  JVuit,    Dry  woods,  common. 
C.  maculata,  Pt/r^A.    Dry  woods,  common  with  the  last 

Suborder  IV. — Monotrope^. 

Monotropa  nniflora,  Linn.    Shady  woods,  common. 

M.  Hypopitys,  Linn.    Less  common  than  the  last,  woods. 

ORDER  LXIV.— AQUIFOLIACEiE.    (Holly  Family.) 

Ilex  opaca,  ^it.    Swamps  and  dry  soil,  common. 
Nemopanthes  Canadensis,  D.  C.    Swamps,  O.,  rare. 

ORDER  LXVI.— EBEXACE-^.    (Ebony  Family.) 
Diospyros  Virginiana,  Linn.    Woods,  common. 

ORDER   LXVIIL— PLANTAGINACE7E.     (Plantain 

Family.) 

Plantago  major,  Linn.    Near  dwellings,  common. 

P.  maritima,  Linn.    Salt  marshes,  not  rare. 

P.  lanceolata,  Linn.     Dry  fields,  very  common. 

P.  Virginica,  Linn.    Sandy  soil,  not  rare. 

P.  pusilla,  Jfutt.    Dry  fields  and  road-sides,  not  rare. 

ORDER  LXIX.— PLUMBAGINACEJE.      (Leadwort 

Family.) 

Statice  Limoninm,  Linn.    Salt  marshes,  not  rare. 

ORDER  LXX.— PRIMULACEaE.     (Primrose  Family.) 

Trientalis  Americana,  Pursh.    Damp  shady  places,  not  rare. 
Lysimachia  stricta,  Mt.    Low  grounds,  common. 
L.  qnadrifolia,  Linn.    Sandy  soil,  common. 


Family.) 

Utricnlaria  pnrparea,  Waller.    Poods,  floating,  d 
U.  aabulata,  Linn.    Sandy  swamps,  rare. 
U.  comuta,  Michx.    Peat  bogs,  common. 

ORDER  LXXII.— BIGNONJACE^.    (Bignoni 

Tecoma  radicans,  Juss.    Cultivated,  not  rare. 
Gatalpft  bignonioidcs,  Walt.    Cultivated,  coiqiqod 
Martynia  proboscidea,  Glox.    Escaped  from  gard' 


ORDER   LXXIL— OROBANOHACE.E. 
Fabilt.) 


Aphjllon   unifloram,   Torr.   4"  Gray, 
woods,  rare. 


(Bn, 


ORDER  LXXIV.— SCROPHULARIACE^.     ( 
'  Family.) 

Verbascnm  thapsoe,  Linn.    Fields  and  road-sides, 
v.  blattaria,  Linn.    Waste  places  and  fields,  rathei 
Linaria  Canadensis,  Spreng.    Sandj  soil,  commoD 
L.  vulgaris.  Mill.    Road-sidcEt,  not  rare. 
Scropbularia  nodosa,  Linn.     Along  fences,  rather 
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Veronica  Americana,  Schro.    New  Egypt,  O.,  rare. 

y.  serpyllifoIiHm,  Linn.    Fields  and  road^sides,  not  rare. 

Y.  arvensis,  Linn.    Cultivated  fields,  rather  common. 

G^ardia  purpurea,  Linn.    Damp  places,  common. 

6.  maritima,  Raf.    Salt  marshes,  not  rare. 

G.  tenuifolia,  VaM.    Dry  soil,  common. 

G.  quereifolia,  Pursh.    Dry  woods,  common. 

G.  pedicularis,  Linn.    Dry  .shady  places,  sandy  plains,  com* 

mon. 
Pedicularis  Canadensis,  Linn.    Banks  and  copses,  common. 
Melampyrum  Americanum,  Michx.    Open  and  shady  woods, 

common. 

ORDER  LXXVI.— VERBENACEiE.    (Vebvain  Family.) 

Verbena  angustifolia,  Michx.    Dry  soil,  rare. 

V.  hastata,  Linn.    Damp  soil,  common. 

y.  urticifolia,  Linn.    Road-sides  and  waste  places,  common. 

V.  officinalis,  Linn.    Fields,  waste  places,  very  rare. 

Pbryma  leptostachya,  Linn.    Rich  copses,  not  rare. 

ORDER  LXXVIL— LABIATiE.    (Mint  Family.) 

Teucrium  Canadense,  Linn.    Low  grounds,  rather  rare. 
Trichostema  lineare^  JVW/.    Sandy  fields  and  barrens,  not 

rare. 
Mentha  vlridis,  Linn.    Wet  meadows,  common. 
M.  piperita,  Linn.    Brooks  and  low  grounds,  common. 
Lycopus  Virginicus,  Linn.    Moist  shady  places,  common, 
lu  Europsus,  Linn.    Damp  shady  places,  common. 
Pycnanthemum  aristatum,  Michx.  Pine  barrens,  not  rare,  0* 
Calamintha  clinopodium,  Benth.  Open  thickets,  rather  rare. 
Hedeoma  pulegioides,  Pers.    Road-sides,  common. 
Collinsonia  Canadensis,  Linn.    Rich  open  woods,  common. 
Salvia  lyrata,  Linn.    Open  woods  and  fields,  common. 
Monarda  didyma,  Linn.    Damp  open  woods,  not  common. 
M.  punctata,  Linn.    Dry  sandy  fields,  not  common. 
Nepeta  Cataria,  Linn.    Near  dwellings,  common. 


N.  glccboma,  Bmlh.    Wnstft  grounds,  near  dwelHogs,  r 
Physostogia  Virginiana,  Bmth.  Wet  banks  of  streams,  n 
BruDclla  TiilgariH,  Linn,     Woods  and  fields,  common. 
Scutollaria  integrifolia,  Linn.    Damp  places,  common. 
S.  lateriflora,  Linn.     Wot  shady  places,  rare. 
Harruliium  vnlgaro,  Linn.    Waste  places,  common. 
Oaleopsis  Ladamuiii,  Linn.     Near  dwellings,  rare. 
Slachya  palustria,  Linn.     Wet  bankit,  not  cooimoo. 
Loonnnis  Cardiaca,  Linn.     Waste  places,  near  dwellings,  not 

rare. 
Lamium  amplexicaule,  Linn.    Caltirated  gronad,  rare. 

OKDEU  LXSVIIL— BORRAGINACE^.     (Bobace 
T4Mii.r.) 

Echinm  volgare,  Linn.     Waste  sandy  fields,  rare. 
LithoBpermum  arvonse,  Linn.    Sandy  banks,  rare. 
Myosoiia  palustris,  With.     Wet  places,  not  rare. 
I'hiox  pilosa,  Linn,     Borders  of  woods,  not  common,  0, 
Pyxidaotlicra  barbniata,  Nickx.  Common,  a  beautiful  pi 
Ipomoea  paudurata,  Mtytr.    Sandy  fields,  Prospertown, 

rare. 

Convolvulus  orvensia,  Linn.    Fields,  near  tlie  coast,  common. 
Calystegra  sepium,  R.  Brown.     Near  Squau  Village,  M.,not 

rare. 
Cuscula  Epitinum,  Weihe.     Flax  fields,  not  common. 
C.  glomerata,  Choisy.     Od  compositaca,  not  rare, 

ORDER  LXXXII— SOLANACE.E.  (Nightshade  Familt.) 

Solaniiia  Dulcamara,  Linn.     Around  dwellings,  not  commoD. 
S.  nigrum,  Linn.     Cultivated  fields  near  dwellings,  not  rare. 
Pliysalis  viscosa,  Linn.     Fields  and  road-sides,  not  rare. 
Datura  Stramonium,  Linn.     Waste  places,  common. 

ORDER  LXXXIIL— GENTIANACE^.     (Gentias 

Family.) 

Sabbatia  lanciolata,  7"orr,  §■  Gray.     Pine  barrens,  0.,  com- 
mon. 


25 

S.  stellaris,  Pursh.    Salt  marshes,  common. 

5.  chloroideSy  Pursh.    Salt  marshes,  not  rare. 
Gentiana  Andrews!!,  Griseh.    Shark  River,  not  rare. 

6.  saponaria,  Linn.    Shark  River,  rare.  ^ 
G.  angustifolia,  Michx,    Damp  soil,  very  rare. 
Bartonia  tenella.  Muhl.    Moist  open  places,  not  rare. 
Limnanthemum  lacanosum,  Griseb.    Ponds,  rare. 

ORDER  LXXXIV.— APO'CYNACE^.  (Dogbane  Family.) 

Apocynum   androsaemifolium,    Linn.     Borders  of  sandy 

thickets,  not  rare. 
A.  cannabinum,  Linn,    River  banks,  common. 

ORDER  LXXXV.— ASCLEPIADACE7E.    (Milkweed 

Family.) 

Asclepias  Cornuti,  Decaiens.    Fields  and  roadsides,  rather 

rare. 
A.  obtusifolia,  Michx.    Sandy  woods  and  fields,  not  rare. 
A.  paupercnla,  Michx,    Salt  marshes,  0.,  not  common. 
A.  incarnata,  Linn.    Wet  grounds,  common. 
A.  tuberosa,  Linn.    Dry  fields,  common. 

ORDER  LXXXVI.-  OLEACEiE.    (Olive  Family.) 

Ligustrum  vulgare,  Linn.    Roadsides,  not  common. 
Fraxinus  viridis,  Michx.    Near  streams,  not  rare. 

Diyision  IIL-AFETALOTrS  EXOGENGirS  PLANTS. 

ORDER  LXXXIX.— PHYTOLACCACE^.     (Pokeweed 

Family.) 

Phytolacca  decandra,  Linn.    New  ground,  common. 

ORDER  XC— CHENOPODIACE^.  (Goosefoot  Family.) 

Chenopodium  album,  Linn.    Fields  and  gardens,  very  com« 
men. 


•»■ 

C.  amlirosioideB,  Linn.     Waste  places,  common. 

Tar,  nnthelminticnm,  Gcay.    (Worm  seed.)     Waste  places, 

common. 
B^tum  maritimnm,  Jfutt.     Salt  marshes,  rare,  O. 
Ati-iplex  Imstata,  Linn.    Salt  marshes,  O.,  not  rare. 
Salicornia  horbacea,  Linn.     Salt  marshes,  common. 
S.  amhigua,  Mtchx.     ^alt  marslics,  less  common. 
Saleola  Kali,  Linn.     Sea  shore,  common. 
Chcnopodina  maritima,  Mo^in.     Salt  marshes,  not  rare. 

OBDEU  XCI— AMARANTACE^.     (Amaiumth  Familt.) 

Amarantus  hybridas,  Linn.     Waste  places,  common. 
A.  Bpinosus,  Linn.    Waste  places  and  roadsides,  rare. 
AcDida  caonabina,  Linn.    Salt  marshes,  not  common. 


ORDER  XCII.—POLYGOXACEyE.  (Buckwheat  Pamilt.) 

Polygonum  orientale,  Linn.    Waste  places,  rare. 

P.  Pennsylvaniciim,  Linn.     Moiat  waste  places,  common. 

P.  Persicaria,  Linn.     Waste  places,  common. 

P.  Ilydropiper,  Linn.     Damp  waste  places,  common. 

P.  aTJcalare,  Linn.     Everywhere,  common. 

Varieties  ereetnm  and  littorale.   Common,  the  laat  near 
the  coast. 
P.  articulatam,  Linn,    Dry  sandy  soil,  coHimon. 
P.  arifoiium,  Linn.     Low  grounds,  common. 
P.  sagittatum,  Linn,     Low  grounds  common. 
P.  convolvulus,  Linn,     Waste  place9,'common. 
P.  dumetorum,  Linn,    Thickets,  not  rare. 
Fagopyrum  csculentum,  Moench.     Caltivated  fields,   waste 

places. 
Camex  verticillatus,  Linn,    Swamps,  common. 
R.  obtusifolins,  Linn.     Fields,  common. 
R.  crispus,  Linn.    Waste  and  cultivated  grounds,  common. 
R.  maritimns,  Linn.     Salt  marshes,  not  rare. 
B.  acetosella,  Linn,    Fields  and  pastures,  too  common. 
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ORDER  XCin.— LAURACEiE.    (Laurel  Family.) 

Sassafras  oflScinale,  JVees,    Dry  gravelly  hills,  common. 
BenzoiD  odoriferum,  JVees.    Swamps,  rather  common. 

ORDER  XCVI.— SANTALACEiE.    (Sandalwood  Fam.) 
Comandra  tlmbellata,  JSTutt.    Sandy  open  woods,  not  rare. 


ORDER  XCVII— LOTtANTHACEiE. 
Phoradendron  flaTe^ens,  ^utt.    On  Pepperidge  trees,  rare. 

ORDER  XCVIII.— SAURACEiE.    (Lizabd's-Tail  Fam.) 

Sanrnrus  cernnns,  Linn.    Borders  of  ponds  and  streams,  0., 
rare. 

ORDER  CII.— EUPHORBIACEiE.    (Spubge  Family.) 

Euphorbia  polygonifolia,  Linn.    Sandy  sea-shore,  common.. 
E.  bypericifolia,  Linn.    Fields  and  meadows,  rather  rare. 
E.  Ipecacuanhas,  Linn.    Sandy  soil,  very  common. 
E.  corrollata,  Linn.    Sandy  soil,  common. 
Acalypha  Yirginica,  Linn.    Fields  and  open  places,  not  rare. 
A.  gracilens.  Gray.    Sandy  fields,  quite  common. 
Crotonopsis  lineare,  Michx.     Near  Manchester,  0.,  and 
Southwark,  rare. 

ORDER  CIV.— URTICACEiE.    (Nettle  Family.) 

Suborder  I. — Ulmacrs. 

Ulmus  Americana,  Linn.    River  banks,  rather  rare. 
Celtis  occidentalis,  Linn.    Banks  of  Tom's  River,  0.,  rare. 

Suborder  II. — Atrocarprs. 
Moms  rubra,  Linn»    Around  dwellings,  common. 


SdBOHDER   it. — CiNNABINE^. 

iSmunlas  Lupnlue,  Lirm. 


ORDER  CV.— PLATANACE^.    {Plase-tbee  Fau.) 
FlataDua  occidentalis,  Linn.    Banks  of  streams,  commoD. 


ORDER  CVI.— JUGLANDACB.E.    (Walnut  Family.) 

Jugkns  cinerca,  Linn.    Rich  soil ;  banks  of  streams,  rare. 
J.  nigra,  Linn.     About  dwellingB  and  in  fields,  rare. 

Carj'a  tomentosa,  JVu/i.    Ricli  wooJs,  the  common  hickory. 
C.  amara,  JVutt.     Woods,  common. 


■      ORDER  CVIL— CUPULIFER^.    (Oak  Family.) 

Quercua  obtusiloba,  Michx.    Sandy  soil,  common. 

Q.  alba,  Linn.    Rich  soil,  very  common  and  ralnable. 

Q.  Prinus,  Linn. 

Var.  monticola,  JUichx.    Hilly  woods,  common. 

Q.  prinoides,  Willd.     Sandy  aoil,  quite  common. 

Q.  I'liclldS.  Linn.     Low  fandy  ivooii?,  i-al!ior  rare 

Q.  nigra,  Linn.     Dry  sandy  soil,  common. 

Q.  ilicifolia,  Wang.     Pine-barrens,  common. 

Q.  linctoria,  Bartram.     Dry  hills,  not  rare. 

Q.  falcata,  Michx.    Point  Pleasant,  rather  rare. 

Q.  rubra,  Linn.     Hills  and  dry  woods,  common. 

Castanea  vcaca,  Linn.    Dry  sandy  soil,  not  rare. 

Fagus  ferruginca,  Aiton-  Banks  of  Sqnan  and  Shark  River, 
rare. 

Corylus  Americana,  Walt.  Thickets  and  river  banks,  com- 
mon. 

Carpinus  Americanns,  Michx.    River  banks,  not  rare. 

ORDER  CVIII— MTBICACEjE.    (Sweet-Gale  Fahilt.) 

Myrica  cerifcra,  Linn.     Dry  sandy  soil,  very  common. 
Comptonia  asplenifoUa,  Ait.    Dry  sandy  soil,  very  common. 
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ORDER  CIX.— BETULACRS.    (Birch  Faiolt.) 

; 

Betnia  alba  var.  popnlifolia,  Spach.    Poor  soil,  common. 

B.  nigra,  Linn.    River  banks,  common. 

Alnus  sermlata,  Ait.    River  banks  and  swampsi-common. 

ORDER  ex.— SALIGACE^.    (Willow  Pamilt.) 

Saliz  nigra,  Marshall.    Damp  borders  of  streams,  common. 
Several  other  species  occnr  here  but  have  not  been  ex* 
amined  at  the  proper  time  for  determination. 
Populns  trem«loideS|  Michx.    Woods,  not  rare. 
P.  balsamifera,  Linn. 
Yar.  candicansi  Gray.    (Balm  of  Gilead,)  not  rare. 

Subclass  II. — Gtmnospebicjb. 

ORDER  CXI.— CONIPERJBL    (Pikb  Pamilt.) 

SuBoBDEB  I.— Abietiksa.    (Pbopeb  Pinb  Paihlt.) 

Finns  inops,  Mt.    Sandj  soili  very  rare. 

P.  mitis,  Michx.    Drj  sandy  soil,  common. 

P.  rigida,  Miller.    Dry  and  wet  soil.    The  most  common. 

P.  strobns,  Linn.    Dry  and  damp  soil,  rare. 

Abies  Canadensis.    Shady  borders  of  swamps,  very  rare. 

SUBOBDEB  IL — CUPBBSSINEJB. 

CnpressQs  thyoides,  Linn,    Swamps,  0.,  rery  common. 
Jnniperus  Ylrginiana,  Linn»    Dry  sandy  soil,  common. 

Class  IL— Honoootyledonoiis  or  Endogenoiis  Plants* 

ORDER  CXII.— ARACE^    (Abux  Paiolt.) 

Arisanna  triphyllnm,  Tarr.    Shady  rayines  and  rirer  banks, 

rare. 
Peltandra  Yirginica,  Raf.    Wet  places  and  in  water,  not 

rare. 
3 


SymplocarpuB  fcetidus,  Salisb.    Wet  places,  common. 
Orontinm  aqunticum,  Linn.  Swamps  and  in  ehalloir  Btreamyfl 

rare. 
Acorns  calamns,  lanv.    Borders  of  stramps.  rather  rare. 

ORDER  CXIII.— TTPHACE^.    (Cat-tail  Pamilt.) 

Typha  latiTolia,  Linn.     Deep  ewatnps  or  ponds,  not  rare. 
T.  angnstifolia,  Linn.    Borders  of  creeks  near  salt  wat«r, 

rare. 
Spargaoium  simplex,  Hudson,    Sbsllow  streams  and  pools, 

common.  _ 

ORDER  CXIT.— NAIDACE^.    (Pohd-wsed  Faxilt.)    ■ 

Zostcra'  marina,  Lina.    Barnegat   baj*,   Sqnan   and   8hark 

River, 
Ruppia  maritima,  Ztnn.    Toms'  Rirer  in  four  feet  vater, 

Potamogeton  panciflorns,  Pur^A.    Slow  running  streams,  no^^ 

rare.  ^^^ 

P.  natans,  Linn.    Shallow  water,  not  rare.  ^^B 

ORDER  CXVI.— ALISMACEJE.     {Watee-Plahtais 
Pamilt.) 

Sagittaria  Taribilis,  Engtlm.    Wet  places,  ponds,  ^c,  com- 
mon. 

ORDER  CXVII.— HTDROCHARIDACE^.     (Faoa'a- 
BIT  Family.) 

Limnobium  Spongiosa,  Richard.    Swimming  Rirer,  U.,  rare. 
Valisneria  spiralis,  Linn.    Slow  rirers,  not  rare. 

ORDER  CXIX.— ORCHIDACE^    (Obchb  Fahilt.) 

Gymnadenia  tridentata,  Lindl.    Gold  shady  swamps,  raio. 
G-  flava,  Lindl.    Wet  places,  not  common. 
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Platanthera  ciliaris,  Lindl.    Wet  meadows,  not  common. 
P.  blephariglottis,  Lindl.    Swamps,  common. 
Spiranthes  gracilis,  Bigelow.    Sandj  plains,  common* 
S.  cernna,  Richard.    Wet  meadows,  common. 
Arethasa  bulbosa,  Linn.   Cold  bogs  and  cedar  swamps,  rare. 
Pogonia  ophioglossoides,  JftUL    Swamps,  not  rare. 
P.  Terticillata,  JfuU.    Damp  shady  placesi  not  common. 
Calopogon  pulchellns,  R.  Brawn.    Bogs,  conmion. 
Liparis  liliifolia,  Richard.    Near  Manchester,  0.,  rare. 
Cypripedium  acaole,  Ait.    Woods,  common. 

ORDER  CXX.— AMiLBYLLIDACEiE.     (Axabillib 

Fahilt.) 

Hypozys  erecta,  Linn.    Dry  woods  and  fields,  common. 

ORDER  CXXL— HiEMODORACE^.     (Bloodwort 

Familt.) 

Lachnanthes  tinctoria,  Ell.    Sandy  swamps  near  Manches- 
ter, 0.,  rare. 
Lophiola  aurea,  Ker.    Sandy  swamps,  0.,  not  so  rare. 
Aletris  farinosa,  Linn.  Dry  or  damp  grassy  places,  common. 

ORDER  CXXIII.— IRIDACEiE.    (Ibis  Faihlt.) 

Iris  versicolor,  Linn.    Wet  places,  common. 
I.  Yirginica,  Linn.   Marshes  near  the  coast,  not  so  common. 
Sisyrinchium  Bermndiana,  Linn.     Dry  and  damp  places, 
common. 

ORDER  CXXIV.— DIOSCOREACEJE.    (Yam  Family.) 
Diosoorea  villosa,  Linn.    Swamps,  not  rare. 

ORDER  OXXY^r-SMILACEiB.     (S101.AZ  Faiolt.) 

Smilaz  rotundifolia,  Linn.     Dry  woods  and  wet  thickets, 
common. 


S.  tamnifolift,  Michx.    Open  fields  and  sbsdy  places,  not 

rare.  _ 

Medeolft  Virginica,  Linn.    Rich  shady  woods,  rather  rare.  J 

ORDER  CXSVI.— LILIACE^.    (Lilt  Family.) 

Asparagus  officinalis,  Linn.    Waste  places,  not  common. 
Poljgonatam  bifloram,  EU,    Along  fences  and  waste  places, 

not  rare. 
P,  gignntcam,  Dietrich.    Rich  soil  on  river  banks,  common. 
Smilacina  racemosa,  Desf.    Shadj'  copses,  not  rare. 
S.  trifolift,  Desf.    Shady  places,  rery  rare.  '   ^ 

S.  bifolia,  Ker.     Damp  open  woods,  common.  ' 

Hemerocallia  fulTa,  Linn.    Cultivated  or  waste  places,  rare. 
Ornithogalnm  umbeUatnm,  Linn.  Damp  meadows,  Sqnan.,  U. 
AliiuDi  cernuni,  RotA.    Fields,  too  common. 
Lilinm  PbiladelpWcum,  Linn,     Open  copses,  not  rare. 
L.  Canadenso,  Linn.  Moist  bogs  and  meadows,  not  common. 
L.  superbum,  Linn.     Rich  low  meadows,  common,  a  fine 

Bpecies. 
ErythroniiUQ  Americantim,  SmilH.    River  banks,  not  rare. 

ORDER  CXXVII.— MELANTHACE^.     (Colcbictum 
Family.) 

SdBOBDER    I. — tTrULARtilfi. 

Uvularia  sessilifolia,  Linn.    Damp  shady  places,  not  rare. 

StJBOBDEB  II. — MeLANTHIEA 

Melanthinm  Tirginicum,  Linn.    Wet  meadowff,  ratlier  rare. 
Zygadenus  leimanthoides,  Gray,  Wet  meadows,  rather  rare. 
Yeratrum  viride,  ^il.     Low  groands,  not  common,  M. 
Xeropkyllnm  asphodeloides,  JVutt.    Pine  barrens,  more  com* 

mon  in  0. 
Helonias  ballata,  Liim,    Swamps,  very  rare. 
Tofieldia  pnbens,  Mt.  Near  Manchester  in  a  swamp,  rare,  O. 
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ORDER  CXXVIIL-JUNCACE^.    (Rush  Family.) 

Luzula  campestris,  D.  C  Dry  fields  and  woods,  ratber  com- 
mon. 

Juncns  eflfasus,  Linn.    Wet  meadows,  common. 

J.  maritimns,  Lam.    Brackish  marshes,  common. 

J.  scirpoides,  Lam.    Wet  borders  of  streams,  not  rare. 

J.  militaris,  Bigtlow.    Near  Manchester,  0.,  not  common. 

J.  bulbosus,  Linn.  Salt  meadows,  quite  common  near  the 
coast 

J.  bufonius,  Linn.    Road-sides  in  wet  places,  common. 

ORDER  CXXIX.— PONTEDERIACE^.  (Pigkebel-weed 

Family.) 

Fontederia  eordata,  Linn.    Shallow  water,  not  rare. 
Tradescantia  Yirginica,  Linn.    Waste  pltK^es,  not  common. 


ORDER  CXXXI.— XYRIDACE£.   (Yellow-eyed  Grass 

Family.) 

Xyris  Caroliniana,  Walt.    Sandy  swamps,  quite  common. 
X.  fimbriata,  Ell.    Pine  barrens  near  Manchester,  O.,  rare. 

ORDER  CXXXII.— ERIOCAULONACBiE.    (Pipewobt 

Family.) 

Eriocanlon  decangnlare,  Linn.  Pine  barren  swamps,  com- 
mon. 

E.  septangnlare,  WUhering^  Ponds  or  borders  of  them,  not 
rare,  0. 

ORDER  CXXXIIL— CYPERACE^.    (Sedge  Family.) 

Cjperns  flavescens,  Linn.    Low  grounds,  near  Good-Luck 

Point,  Ocean  countj,  very  rare. 
G.  diandrus,  Tarr.    Low  grounds,  common. 
Var.  castaneus,  Tort.    With  the  former,  common. 
C.  nuttallii,  Tarr.    Common  near  salt  or  brackish  water. 


C.  strigosng,  i^tnn.    Low  and  rich  grounds,  commoD. 

C.  denlatns,  Tarr.    Sandy  swamps,  common  near  the  coast. 

C.  Grayii,  Torr.    Barren  eandj  soil  near  the  coast. 

C.  filiculmis,  VaU.    Barren  sandy  soil,  not  rare. 

C.  ovularis,  Tott.    Sandy  fields  and  road-sides,  common. 

Dulichium  spathaceura,  Persoon.    Uorders  of  ponds,  swampg. 

Eliocliaris  tuberculosa,  71.  Brovm.  Wet  sandy  places,  sot 
far  irom  tlie  aea-coast,  common. 

£.  obtnsa,  Schultes.    Muddy  places,  not  common. 

E.  olivBCca,  Torr,     Wet  sandy  places,  common. 

£.  tennis,  Schultes.    Swamps  and  wet  places,  common. 

E.  tricostata,  Torr.  Near  Quaker-Bridge  and  Webb's  old 
field,  the  northern  limit  of  this  plant,  rare,  O. 

E.  acicularis,  R.  Brovn.     Muddy  borders  of  ponds,  common. 

Scirpua  subterminalis,  Tott.  Slow  rnnmng  Btroams,  rare,  0. 

3.  piingena,  Vahl.   Borders  of  salt  and  fresh  water,  common. 

S.  Olneyi,  Gray.  Salt  marshes  Toms'  Kiver,  O.  and  near 
Squan  Village,  M.,  rare. 

S.  lacnstris,  Linn.     Fresh  water  ponds,  common. 

B.  mftritimna,  Linn.    Salt  meadows,  common. 

S.  Eriophorum,  Michx.  Wet  meadows  and  swamps,  common. 

Eriophoruiu  Virginicuiii,  Linn.  Eojrs  and  wtt  places,  com- 
mon. 

E.  polystachyon,  Linn.     Peat-bogs,  not  common. 
Fimbristylis  spadicea,  Vahi.     Salt  marshes,  common. 

F.  antamnalis,  R.  fy  Schulta.    Low  grounds,  common. 

F.  capillaris,  Giay.    Dry  barren  and  sandy  fields,  common. 

Fuirena  sqnarrosa,  Michx.  Salt-marshes,  Toms'  Hirer,  0., 
rare. 

Var.  pumila,  Torr.     Near  Shark  River,  M.,  rare. 

Ceratoschoenos  macrostachya,  Gray.  BeaveAlam,  Manches- 
ter, M.,  rare. 

Bhynchospora  cymosa,  Kutt.  Damp  grounds  near  Newberry 
Fond,  on  Commodore  Stockton's  farm,  Squan,  M.,  rare. 

R.  Torreyana,  Gray.  Damp  grounds  and  road-sides,  O.,  rare. 

R.  fuBca,  R.  ^  Schitlies.  Swamps  near  Manchester,  O.,  abun- 
dant. 

R.  gracilenta,  Gray.    Low  sandy  swamps,  common. 
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B.  alba,  VahL    Cranberry  bogs,  common. 

B.  Knieskernii,  Carey.  Paint-Hollow,  on  bog-iron-ore  beds, 

two  miles  from  Manchester,  0.,  on  the  road  to  Cassyille, 

rare. 
B.  glomerata,  VahL    Low  grounds,  everywhere  common. 

B.  cephalantha,  Torr.    Bogs  near  Manchester,  0.,  very  rare. 
Cladium  mariscoides,  Torr.    Bogs,  common  near  the  coast 
Selena  triglomerata,  Mickx.    Low  and  rather  dry  soil,  com* 

mon. 
S.  laxa,  Torr.    Paint-Hollow,  near  Manchester,  0. 
S.  panciflora,  MuJU.    Near  Shark  Biver,  M.    Dry  upland, 

rare. 
•Carex,  exilis,  Dewty.  .  Low  swamps  Manchester  and  Burrs- 

ville,  0.    Near  Shark  Biver,  M.    Abundant  in  some 

localities. 
G.  vulpinoidea,  Michx.    Low  meadows,  common. 
G.  stipata,  Mukl.    Swamps  and  wet  meadows,  common. 

C.  cephalophora,  Muhl.    Meadow-woods  near  Squan  Vil* 

lage.  M.,  rare. 
0.  Muhlenbergii,  Schk.    Dry  sandy  fields,  rare. 
C.  rosea,  Schk.    Meadow-woods  near  Squan  Village,  M.,  not 

common. 
C.  retroflexa,  MuU.    Meadow-woods  near  Squan  Village, 

M.,  rare. 
C.  trisperma,  Dewey.    Shady  swamps  near  Manchester,  very 

rare. 
C.  canescens,  Linn.    Marshes  and  wet  meadows,  common. 
C.  stell nlata,  Qood.    Wet  meadows  and  marshes,  common  also. 

Var.  scirpoides,  Carey.    In  similar  localities,  common. 

Var.  sterilis,  Carey.    Wet  places,  common. 

Var.  angustata,  Carey.    Marshes,  common. 
C.  Scoparia,  Schk.    Low  meadows  and  swamps,  very  com- 
mon. 
C.  festncacea,  Schk.    Wet  meadows,  common. 

Var.  tenera,  Carey.    Wet  meadows,  not  common. 

Var.  mirabilis,  Carey.    Damp  meadows,  rare. 
G.  straminea,  Schk.  Dry  fields  and  along  fences,  rather  rare. 

Var.  moniliformis,  Tuckermann.    Occurs  on  the  coast, 
common. 
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C.  striata,  Michx.  Wet  places  near  Manchesteri  0.,  not 
common. 

G.  hjstricina,  WUld.    Wet  places,  quite  common. 

C.  tentacnlata,  MuhL    Wet  meadows,  common. 

C.  intomescens,  Rudgt.  Swamps  and  wet  meadowsj  com- 
mon. 

C.  folliculata,  Linn.    Swamps  and  wet  meadows,  common. 

C.  subalata,  Mtchx.  Cedar*8wamps  and  borders  of  small 
streams,  quite  common. 

G.  buUata,  Schk.    Wet  meadows  and  swamps,  not  rare. 

ORDER  CXXXIV.— ORAMINE^.    (Grass  Family.) 

Leersia  dryzoides,  Swariz.    (Rice  cut-grass.)    Wet  places, 

common. 
L.  Yirginica,  Willd.    Damp  shadj  places,  not  common. 
Zizania  aquatica,  Linn.    (Indian  Rice,  Water  Oats.)    Near 

salt  water,  common. 
Phleum  pratense,  Linn.    (Timothy.)    Meadows,  cultiyated. 
Vilfa  aspera,  Beauv.    (Rush  Grass.)    Not  common. 
V.  vaginiBflora,  Tarr.    Borders  of  woods,  rare. 
Sporobolus  serotinus,  Gray.    (Drop»8eed-grass.)    Swamps, 

common. 
Agrostis  scabra,  Willd.    (Bent-grass.)    Not  common. 
A.  Tulgaris,  With.    (Red-top.)    Cultivated  for  hay  and  pas- 
ture. 
A.  alba,  Linn.    (White  bent-grass.)    Damp  places,  rare. 
Cinna  arundinaoea,  Linn.  (Wood  reed-grass.)  Shady  placee, 

rare. 
Muhlenbergia  Mexicana,  Trinius.    Shady  places,  rare. 
M.  sylvatica,  Torr.  fy  Gray.    Shady  places,  along  fences, 

rare. 
M.  Willdenovii,  Trinius.    Shady  places,  not  common. 
M.  dififnsa,  Schreber.    Shady  places,  not  common. 
Brchyelytrum  aristatum,  Beauv.    Shady  banks,  near  Shark 

River,  not  common. 
Calamagrostis  Canadensis,  Beauv.  Low  meadows  near  Squan 

and  Shark  Rivers,  common,  M. 


0.  oo&rctata,  TVrr.    Damp  and  shad;  places,  nrt. 

C.  breripnU.  Gr<y.    Moderateljr  damp  places,  rare. 

C.  arenaria.  Roth.    Sandy  beacbea  and  eaad-hilU.     rsefol 

in  binding  drifting  sanda  together,  common. 
Sdpa  arenacca,  Ltmm.    (Black  Oal-grass.)     Dry  sand;  or 

graTelljr  open  voods,  cobudob. 
Ari9tidadidtotoiDa,JficjU.  Drj  sand;  Selds  and  road-sidef, 

ooumoo. 
A.  gncilis,  £U,    Pr;  saadj  iroods  and  road-elde?,  vmatoa. 
A.  porpniacens.  Pair.    Sand  fields  and  road-eides,  aot  ran. 
A.  tabercttlosa.  JfuU.    Sand;  soil.  MiddlctowD,  H.,  rare. 
Spartina  polystachra,    Wilid.,  M»kl,     (Salt  Beed-grtas-) 

Salt  or  brackish  marshes,  witfala  tide- water,  commoa. 
S.  jnncea,  Willd.    Damp  sutdj  beaches  and  salt  marshes, 

commoQ. 
S.  glabra,  MuJU.    Salt  marshes,  common. 
Eleasine  Indica,  Gxrt^ter.     Yards  and  nltiTated  grtna^ 

common. 
Tricospta  sesleroJdes,  Torr.    Dry  sluidy  places,  rare. 
T.  porporea.  Gray.    Dry  white  mad,  not  oommoB. 
Dactylis  elomerata,  Linn.  (Orchard-grass.)  OnltiTsted,  ran. 
Glyoeria  Canadensis,  Trin.    Bogs  and  wet  places,  not  com- 
mon. 
G.  obtnsa,  Trin.  Wet  meadows  and  swamps,  rather  common. 
O.  nerrata,  Trin,     Wet  meadows,  commoo. 
G.  pallida,  Trin.    Slaggish;  Ehsllow  streams,  not  rare. 
G.  floitans,  R.  Brawn.     Wet  places,  not  common. 
Britopynim  spicatnm,  Hooker.     Salt  meadows,  common. 
Poa  annoa,  Linn.     Door-yards.     lotrodnced,  common. 
P.  alaodes,  Gray.    P.  nanoralis,  Torr.     Borders  of  voods, 

not  common. 
P.  pratensis,  Linn.   Cnltivated  for  bar  and  pasture,  common. 
P.  compressa,  Linn.    Dry  fields,  not  very  common. 
Eragrostis  posoides.  Bfaw. 

Var.  megastachya.  Gray.    Waste  places,  gardens,  rar«. 
£.  pilosa,  Btaur.     Barren  sandy  fields,  itot  rare. 
E.  capiUarij,  .Ww.    Dry  sandy  fields,  not  common. 
Festiica  tenella,  WUld.    Dry  sandy  soil,  not  TCiy  rare. 
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F.  ovina,  Gray.  Yar.  dnriascula,  Chray.  Near  tlie  coast, 
not  rare. 

F.  elatior,  Linn.    Damp  meadows,  not  rare. 

F.  nntansi  Willd.    Meadows,  not  common. 

Bromus  secalinns,  Linn.  (Chess.)  Too  common  in  wheat 
fields.  There  is  a  popnlar  idea,  still  prevailing,  that 
whtat  will  change  into  chess  ;  bnt  this  is  as  nnreason- 
able,  as  it  would  be  to  believe  that  rye  could  be  meta- 
morphosed  into  oats  or  any  other  kind  of  grass. 

B.  ciliatus,  Willd.    Shady  woods  and  river  banks,  not  rare. 

Uniola  gracilis,  Michx.  Borders  of  woods  and  thickets, 
common. 

Phragmites  communis,  Trinius.  Good-Luck  meadows,  0., 
rare. 

Lolium  perenne,  Linn.    Meadows,  not  common. 

Triticum  repens,  Linn.    Along  fences,  not  common. 

Elymus  Yirginicus,  Linn.    Banks  of  small  streams,  rare. 

E.  striatus,  Willd.    Banks  of  streams,  rare. 

E.  Canadensis,  Linn.    Banks  of  Shark  River,  rare. 

Aira  flexuosa,  Linn.    Dry  hill-sides,  not  common. 

A.  cssspitosa,  Linn.    Damp  places,  rare. 

Danthonia  spicata,  Beauv.    Dry  barrens,  very  common. 

D.  glumosa.  This  southern  species  has  been  found  near 
Manchester,  O.,  in  a  single  locality,  rare. 

Arrhenantherum  avenaceum,  B^auv.  Meadows,  Shark  River, 
M. 

Holcus  lanatus,  Linn.    (Velvet-grass.)    Meadows,  not  rare. 

Hierochloa  borealis,  JR.  4r  Schulies.  Border  of  salt  marshes, 
near  Squan  Village,  M.,  very  rare. 

Anthozanthum  odoratum,  Linn.    Meadows,  common. 

Amphicarpum  Purshii,  Kunth.  Wet  sandy  places,  near  Man- 
chester, O.,  very  rare. 

Paspalum  setaceum,  Michx.    Dry  sandy  fields,  coiQmon. 

P.  l»ve,  Michx.    Damp  meadows,  not  common. 

Panicum  filiforme.    Dry  sandy  soil  and  road-sides,  common.. 

P.  Sanguinale,  Linn.    Waste  and  cultivated  fields,  common. 

P.  anceps,  Michx.  Wet  sandy  soil,  pine  barrens,  0.,  com- 
mon. 


p.  agrostoideB,  Sprmg.    Wet  meadows,  comiuou,  M. 
P.  capillare,  Linn.    Cultivated  fields,  rich  soil,  commoD. 
P.  Tirgatnm,  lAnn.    Dry  aad  moist  sandy  and  grarcll;  so!I, 

not  rare. 
P.  latifolium,  Linn.     Thickets  and  river  banks,  common. 
P.  clandestinum,  Linn.    Sbad;  places,  common. 
P.  dicbotomnai.Ltnn.     Dr;  aod  damp  soil,  woods  and  fields, 

a  very  variable  species  everywliere,  common. 
P.  verrucosum,  Mukl.     Sandy  swamps,  near  the  coast,  rare. 
P.   Crus-galli,  Linn.     (Barnyard   grass.)     Rich   caltivatcd 

fields,  var.  hispidum,  Gray.    Near  salt  water,  oeually 

of  a  brown  color  and  with  long  awns,  common. 
Sctaria  verticillata,  Beauv.    Cultivated  fields,  not  common. 
S.  glauca,  Bfauv.     Fields  and  yards,  not  common.  ^ 

S.  viridiB,  Btauv.    Fields,  rare.  ^M 

Ceachrus  tribuloides,  Linn.    Sandy  soil,  too  common.       ^| 
Andropogon  farcatus,  Muhl.    Dry  and  damp  soil,  rare. 
A.  BGoparius,  JtficAx.  Sandy  soil  and  barren  plains,  common. 
A.  Virginicus,  Linn,    Sandy  soil,  not  rare. 
A.  macrourus,  Michx.     Low  grounds,  common. 
Sorghum  nutans,  Gray.    Dry  soil,  common. 

SXEIES  n. 

CRTPTOGAMOUS  or  FLOWERLESS  PLANTS. 
Class  m— ACROaENB. 

ORDER  CXXXV.— EQUISETACEyE.    (Horsetail  Fam.) 

Equisetum  arvense,  Ztnn.     Damp  places,  common. 
E.  hyemale,  Linn.    (Scouting  Rush.)    Wot  banks,  rare. 

ORDER  CXXXVI.— FILICIS.     (Febns.) 

StraORDEE   II.— PoLTPODINIlfi.      (ThE  TRUE  FeRS  FaMILT.) 

Pteris  aquilina,  Ztnn.  (Common  Brake.)  Pine  barrens 
and  woods,  common. 

Woodwardia  angustifolia,  Smith.  Borders  of  swamps,  com- 
mon. 
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W.  Yirginica,  Willd.    Swamps,  not  so  conunon. 
Asplenium  biniiiDy  ^it.    Side-hills,  raro. 
Aspidinm  NoveboracoDse,  Willd.    Moist  thickets,  common. 
A.  acrostichoides,  Swarts.    Hillsides  and  shady  ravines,  not 

common. 
Onoclea  sensibilis,  Linn.    Damp  or  wet  places,  common. 

Suborder  II.--OsHUNDiNEiB.    (Flowering  Febh  Faxilt.) 

Schizaea  pnsilla,  Putsh.  Low  grounds,  Toms  Biver,  and  near 

Eettle*Creek,  0.,  very  rare. 
Lygodinm  Palmatnm,  SwarU.    Damp  springy  places,  near 

Shark  Riyer,  M.,  very  rare. 
Osmnnda  regalis,  Lwm.    Var.  spectabilis.  Gray.    Swamps, 

common. 
O.  cinnamomea,  Linn.    Damp  woods,  common. 

Suborder  III.— Ophioolosbejs.   (The  Addeb-Tongub  Fax.) 

Botrychinm  Innarioides,  Swariz.    Shady  thickets,  rare,  M. 
Lycopodinm  alopecoides,  Linn.    Damp  fields  and  swampSi 

common. 
L.  dendroidenm,  Michx.    Shady  woods,  rar^. 
L.  CaroliDiannm,  Linn.    Borders  of  swamps,  common. 
L.  complanatnm,  Linn.    Damp  open  neglected  fields,  rare. 
Sellaginella  apns,  Spreng.    Point  Pleasant,  O.,  rare. 
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